IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In Re 

Issued 

Inventors 

Assignee 

For 


Commissioner of Patent and Trademarks 
Box Patent Ext. 
Washington, DC 20231 


U.S. Patent No. 5,590,645 
January 7, 1997 

Michael B. Davies, David J. Hearne, Paul K. Rand and Richard I. Walker 
Glaxo Group Limited 
INHALATION DEVICE 

RECEIVED 

NOV 0 7 1997 


Pki&U EXTENSION 


APPLICATION FOR EXTENSION OF PATENT TERM UNDER 35 U.S.C. § 156 


Sir: 

Applicant, Glaxo Wellcome Inc., a corporation of the State of North Carolina (formerly Glaxo 
Inc.) represents that it is a subsidiary of Glaxo Group Limited, a company incorporated in England, 
and agent thereof for purposes of filing this Application for Extension of Patent Term for U.S. Patent 
5,590,645 pursuant to a grant of Power of Attorney. See EXHIBIT 1. Applicant further represents 
pursuant to 35 U.S.C. § 156(d)(1), that Glaxo Group Limited is the record owner and assignee of the 
entire interest in and to Letters Patent of the United States of America No. 5,590,645 granted to 
Michael B. Davies, David J. Hearne, Paul K. Rand and Richard I. Walker for INHALATION DEVICE 

m 

recorded in the United States Patent and Trademark Office on March 15, 1991, Reel 564^, Frame 

ft 

0202. See EXHIBIT 2. 


Applicant further represents, pursuant to 37 C.F.R. § 1.785(d), that it is the hoger of the 
regulatory approval granted by the Food and Drug Administration ("FDA") for SEREVEtB&DISKUS' 6 
(salmeterol xinafoate inhalation powder) for Oral Inhalation Only (hereinafter SEREVENfgplSKUST 


See EXHIBIT 3. 
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Applicant hereby presents this Application for Extension of Patent Term under 35 U.S.C §156 
according to the format set forth in 37 C.F.R. § 1.740(a). 
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(1) This application for extension is based upon the regulatory review period before the FDA of 
Applicant's Approved Product, SEREVENT* DISKUS 0 . Specifically, Applicant is seeking to extend 
U.S. 5,590,645 based upon the approval of the DISKUS 0 Inhalation Device, not the active 
ingredient of the drug product, salmeterol xinafoate. A copy of the package insert approved 
by the FDA as part of New Drug Application ("NDA") 20-692 for the Approved Product is 
attached hereto as EXHIBIT 4. Identification of the Approved Product, SEREVENf DISKUS*, is 
provided as follows: 

(a) The DISKUS 0 Inhalation Device is a specially designed plastic apparatus containing a 
double-foil blister strip of a powder formulation of salmeterol xinafoate intended for 
oral inhalation only. Each blister on the double-foil strip within the device contains 50 
meg of salmeterol as the xinafoate in 12.5 mg of formulation containing lactose. When 
a blister containing medication is opened by activating the device, the medication is 
dispersed into the air stream created when the patient inhales through the mouthpiece. 
See EXHIBIT 4. 

(b) Schematic diagrams of the DISKUS 0 Inhalation Device are provided under EXHIBIT 5. 


(2) The Approved Product, SEREVENT 0 DISKUS 0 , was subject to regulatory review under Federal 
Food, Drug and Cosmetic Act, section 505 (21 U.S.C. § 355). 

(3) Applicant seeks an extension of patent term for the human drug product, SEREVEINTT DISKUS 0 . 
On September 19, 1997, Applicant received permission from the FDA under section 505 of the 
Federal Food, Drug and Cosmetic Act, 21 U.S.C. § 355(b), for the commercial marketing or use 
of SEREVEINTT DISKUS 0 . 

(4) The DISKUS 0 Inhalation Device has not been previously approved for commercial marketing or 
use under the Federal Food Drug and Cosmetic Act, the Public Health Service Act, or the 
Virus-Serum-Toxin Act The active ingredient of SEREVEISTT DISKUS 0 , salmeterol xinafoate, 
was previously approved on February 4, 1994 for marketing under the Federal Food Drug and 
Cosmetic Act as SEREVENT 0 (salmeterol xinafoate) Inhalation Aerosol (NDA 20-236). However, 
the active ingredient of SEREVENT 45 DISKUS 0 , salmeterol xinafoate, is not being relied upon as 
the basis for extending U.S. 5,590,645. 

(5) This application for extension of patent term under 35 U.S.C. § 156 is being submitted within 
the permitted 60 day period, beginning on the date the product received permission under the 
provision of law under which the applicable regulatory review period occurred for commercial 
marketing or use, September 19, 1997 and ending 60 days therefrom, November 17, 1997. 
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(6) The complete identification of the patent for which extension of term is being sought is as 


follows: 


In Re : 

U.S. Patent No. 5,590,645 

Issued : 

January 7, 1997 

Inventors : 

Michael B. Davies, David J. Hearne, Paul K. Rand and Richard I. Walker 

Assignee : 

Glaxo Group Limited 

For : 

INHALATION DEVICE 


(7) A complete copy of the patent identified in paragraph (6) above is appended hereto as 
EXHIBIT 6. 

(8) No certificate of correction, disclaimer nor reexamination certificate exists in respect of U.S. 
Patent 5,590,645. The due date for the first maintenance fees has not arrived to date. 
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United States Patent Number 5,590,645 claims the inhalation device, /.e., the DISKUS* 
Inhalation Device, used to administer the active ingredient (salmeterol xinafoate) of the 
Approved Product SEREVENf DISKUS 0 . Applicant hereinbelow lists each applicable patent 
claim and demonstrates the manner in which each applicable patent claim reads on the 
Approved Product See EXHIBITS 4, 5 and 6.' : . 

(a) Claim 1 reads as follows: 

An inhalation device for use with a medicament pack having a plurality of containers for 
containing medicament in powder form wherein the containers are spaced along 
the length of and defined between two peelable sheets secured to each other, said 
inhalation device comprising: 

an opening station for receiving a container of a medicament pack being used with said 
inhalation device; 

means positioned to engage peelable sheets of a container which has been received in 
said opening station for peeling apart the peelable sheets, to open such a container; 

an outlet, positioned to be in communication with an opened container, through 
which a user can inhale medicament in powder form from such an opened 
container; and 

indexing means for indexing in communication with said outlet containers of a 
medicament pack in use with said inhalation device. 


Claim 1 reads on the Approved Product being that: 

the Approved Product, SEREVENf* DISKUS 0 (salmeterol xinafoate inhalation powder) 
for Oral Inhalation Only provides for the dispensing of the Drug Substance via an 
Inhalation Device, /.e. f the DISKUS® Inhalation Device, wherein the Inhalation 
Device contains a Coiled Strip having individual Pockets containing the Drug 
Substance in powder form, the pockets being equidistantly spaced along the 
length of the Coiled Strip and wherein the Coiled Strip is formed by securing two 
Sheets together in such a way that they may be peeled apart during operation of 
the Inhalation Device, (See EXHIBIT 5, Figure E6); 

the Approved Product contains a chamber for holding the Coiled Strip containing the 
Drug Substance, the chamber being formed by the Body Base, Manifold and Body 
Top, (See EXHIBIT 5, Figures E6 8t E8); 

the Approved Product contains a Contracting Wheel and Index Wheel positioned in 
order to engage the Coiled Strip and peel its two Sheets apart during operation of 
the Inhalation Device so as to open each Pocket containing the Drug Substance, 
(See EXHIBIT 5, Figures E6&E8); 

the Approved Product contains a Drug Exit Port which is aligned with an open Pocket 
of Drug Substance and a Mouth Piece through which a user can inhale the 
Drug Substance in powder form, (See EXHIBIT 5, Figures E6 Et E8); 

the Approved Product contains an Index Wheel, Contracting Wheel and Base Wheel, 
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along with a Contracting Wheel Column, Index Ratchet, Contracting Wheel 
Ratchet Gear, Idler Gear and Lever for indexing or positioning the opened Pockets 
in line with the Drug Exit Port (See EXHIBIT 5, Figures E6 8t E8). 

(b) Claim 2 reads as follows: 

A device according to claim 1, adapted for use where one of such peelable sheets is 
a base sheet having a plurality of pockets therein, and 

an other of such peelable sheets is a lid sheet, each pocket and an adjacent part 
of such a lid sheet defining a respective one of such containers, said means 
positioned to engage comprising driving means for pulling such a lid sheet and a 
base sheet apart at the opening station. 


Claim 2 reads on the Approved Product being that: 

the Approved Product contains a Coiled Strip having two sheets that may be peeled 
apart during operation of the device, one being a Base Strip which contains the 
recessed portion of the Pocket and creates an "open pocket", the other sheet being 
a Lid Strip which when secured to the Base Strip closes the open Pocket; (See 
EXHIBIT 5, Figures E6 Et E8). 

the Approved Product contains an Index Wheel, Contracting Wheel and Base Wheel, 
along with a Contracting Wheel Column, Index Ratchet, Contracting Wheel 
Ratchet Gear, Idler Gear, Lever and a Manifold for peeling apart the Base Strip and 
the Lid Strip and indexing (or positioning) the opened Pockets in line with the 
Drug Exit Port (See EXHIBIT 5, Figures E6 Et E8). 

(c) Claim 3 reads as follows: 

A device according to claim 2, comprising indexing means engageable between 
adjacent pockets to cause each pocket in turn to be positioned in communication 
with the outlet 


Claim 3 reads on the Approved Product being that: 

the Approved Product contains an Index Wheel which has a plurality of grooves 
extending parallel to the axis of the wheel, wherein the grooves are spaced at a 
pitch which is equal to the distance between the center line of each of the 
Pockets in the Coiled Strip and wherein each groove will engage a pocket so as to 
cause movement of the Coiled Strip by one groove pitch upon operation to open a 
pocket and bring it into communication with the drug exit port. (See EXHIBIT 5, 
Figures E6 ft E8) 
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(d) Claim 4 reads as follows: 

A device according to claim 2, comprising at least one chamber for receiving 
medicament pack before opening, and for receiving the base sheet and lid sheet 
after peeling apart 


Claim 4 reads on the Approved Product being that: 

the Approved Product contains three chambers formed by the Body Base, Manifold 
and Body Top, wherein a First Chamber houses the unopened Coiled Strip, a 
Second Chamber houses the peeled Lid Strip and a Third Chamber houses the 
peeled Base Strip. (See EXHIBIT 5, Figures E6 ft E8) 

(e) Claim 6 reads as follows: 

A device according to claim 2, wherein the said driving means comprises lid driving 
means for pulling such a lid sheet. 


Claim 6 reads on the Approved Product being that: 

the Approved Product contains a Contracting Wheel which when actuated by the 
Lever together with the operation of the Index Wheel, Base Wheel, Contracting 
Wheel Column, Index Ratchet, Contracting Wheel Ratchet Gear and Idler Gear will 
pull the Lid Strip. (See EXHIBIT 5, Figures E6 ft E8) 

(f) Claim 9 reads as follows: 

A device according to claim 6, comprising a rotatable index wheel having recesses 
therein, the wheel being engageable with such a medicament pack so that the 
recesses each receive a respective pocket. 


Claim 9 reads on the Approved Product being that: 

the Approved Product contains a rotatable Index Wheel which has a plurality of 
grooves extending parallel to the axis of the wheel, wherein the grooves are 
spaced at a pitch which is equal to the distance between the center line of each of 
the Pockets in the Coiled Strip and wherein each groove will engage each Pocket. 
(See EXHIBIT 5, Figures E6 ft E8) 
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Claim 10 reads as follows: 

A device according to claim 9, wherein the index wheel and the lid driving means are 
interconnected so that the rotation of one correlates with the rotation of the 
other. 


Claim 10 reads on the Approved Product being that: 

the Approved Product contains the Index Wheel and the Contracting Wheel / 
Contracting Wheel Ratchet Gear, wherein the portion of the Index Wheel proximal 
to the Body Base is toothed, wherein the portion of the Contracting Wheel 
proximal to the Body Base is joined to a toothed Contracting Wheel Ratchet Gear 
and wherein the toothed portion of the Index Wheel and the Contracting Wheel 
Ratchet Gear interengage so that the rotation of one correlates with the rotation 
of the other. (See EXHIBIT 5, Figures E6 ft E8) 
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(10) The relevant dates and information pursuant to 35 U.S.C. § 156(g) necessary to enable the 
Secretary of Health and Human Services to determine the applicable regulatory review period 
are as follows: 


(a) Effective Date of IND 

Applicant submitted an Investigational New Drug ("IND") application (43,097) for 
SEREVENf DISKUS* on August 2. 1993. However, the product used in the clinical trials 
described in the approved package insert for SEREVENT 0 DISKUS® was tested under IND 
35,239 for salmeterol xinafoate powder delivered by the Rotadisk7Diskhaler° System. 
IND 35,239 was submitted on August 6, 1990. Therefore, Applicant submits that IND 
35,239 controls for purposes of determining the applicable regulatory review period for 
extending U.S. 5,590,645. 

The "effective date" of IND 35,239 however is unclear from the record. The record 
indicates that Applicant submitted the IND to the FDA on August 6, 1990. On August 
14, FDA informed Applicant that clinical trials should not proceed until September 7. 
1990 (30 days after FDA received IND 35,239) unless FDA informed it otherwise. On 
September 10, 1990, the FDA informed Applicant that the compound was safe to 
administer to humans but requested that clinical trials be deferred until questions 
concerning the study design were answered. On February 22, 1991. FDA notified 
Applicant that the study could proceed. It is unclear whether IND 35,239 was placed on 
"clinical hold" pursuant to 21 C.F.R. § 312.42 or merely "commented on" pursuant to 
§312.41. If the former is the case, then the "effective date" for purposes of determining 
the regulatory review period would be the date the "clinical hold" is removed or 
February 22, 1991. If the latter is the case, the "effective date" would be either 30 days 
after the FDA received the IND (September 7, 1990) or the date the FDA indicated that 
the compound was "safe" (September 10, 1990). Therefore, Applicant respectfully 
submits that the effective date for IND 35,239 is September 7, 1990, in the alternative 
September 10, 1990 and in the third alternative February 22, 1991. Applicant further 
submits that regardless of which of the above three dates is found to be correct, the 
length of the extension sought herein will not be affected since U.S. 5,590,645 issued 
during the NDA period. See EXHIBITS 8 and 9. 

(b) Issue Date of Patent 

U.S. Patent No. 5,590,645 issued January 7, 1997 and claims a product under section 
156(f). See EXHIBITS 4 and 5. 

(c) Submission Date of NDA 

Applicant submitted a New Drug Application (NDA 20-692) for SEREVENT* DISKUS® on 
June 18, 1996. See EXHIBIT 10. 

(d) Approval Date of NDA 

NDA 20-692 for SEREVENf DISKUS® was approved by the FDA on September 19, 
1997. See EXHIBIT 3. 
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(11) A brief description of each significant activity undertaken by Applicant during both the IND 
and NDA regulatory periods is presented in chronological form and is attached hereto as 
EXHIBITS 8 and 9 ( "Document Chronologies / Due Diligence Logs". 

(a) The Due Diligence Log reflects significant communications between Applicant and FDA 
during regulatory periods. Such communications may include, but are not limited to: 
submission of pre-clinical reports; registration of clinical protocols and amendments 
thereof; registration of clinical investigators and amendments thereof; submission of 
adverse event reports; submission of IND Annual Reports, etc. 

(b) Periods between such communications enumerated in the Due Diligence Log reflect 
Applicant's diligent undertaking of the necessary clinical studies and other activities 
required by the FDA in order to obtain approval for Applicant's product. 
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(12) Applicant is of the opinion that U.S. Patent 5,590,645 is eligible for a 246-day extension 
subject to the 14 year limitation pursuant to 35 U.S.C. § 156(c)(3). 

(a) Applicant has satisfied the eligibility criteria necessary to obtain a patent term extension 
pursuant to 35 U.S.C. §156. 

(1) 35 U.S.C.§ 156(a) 

U.S. Patent 5,590,645 claims a "product" pursuant to section 156(f). 

(2) 35 U.S.C § 156(a)(1) 

The term of U.S. Patent 5,590,645 has not expired before submission of this 
application. 

(3) 35 U.S.C. § 156(a)(2) 

The term of U.S. Patent 5,590,645 has never been extended. 

(4) 35 U.S.C.§ 156(a)(3) 

The application for extension is submitted by the owner of record in accordance 
with the requirements of 35 U.S.C. § 156(d) and 37 C.F.R. § 1.710 et seg. 

(5) 35 U.S.C. § 156(a)(4) 

The Approved Product, SEREVENf DISKUS°, has been subject to a regulatory review 
period before its commercial marketing or use. 

(6) 35 U.S.C. § 156(a)(5)(A) 

The commercial marketing or use of the Approved Product, SEREVEN"T DISKUS 0 , 
after the regulatory review period is the first permitted commercial marketing or 
use of the Approved Product under the provisions of the Federal Food, Drug, and 
Cosmetic Act (21 U.S.C. § 355) under which such regulatory review period occurred. 

(b) Applicant herewith, claims a patent term extension of 246 days for U.S. Patent 
5,590,645 pursuant to 35 U.S.C. § 156(g) and subject to the limitation of 35 U.S.C. 
§1 56(c)(3) as follows: 

(1) One-half of the IND regulatory review period for the Approved Product beginning 
February 22, 1991 and ending on June 17, 1996 (one day prior to the date on which 
the NDA for the Approved Product was submitted) such period being equal to 1055 
days. See EXHIBIT 7. 

(2) The full term of the NDA regulatory review period commencing June 18, 1996 (the 
date NDA 20-692 for the Approved Product was submitted) and ending on 
September 19, 1997 (the date on which NDA 20-692 was approved), such period 
being equal to 459 days. See EXHIBIT 7. 

(3) The sum of one-half the IND period and the NDA period equals 1514 days. 


11 


(c) Applicant herewith, claims an expiration date of September 19, 2011 for U.S. Patent 
5,590,645 pursuant to 35 U.S.C. § 1 56(c)(3). 

(1) The expiration of U.S. Patent 5,590,645, 20 years from its first U.S. filing date is 
March 1, 2011 pursuant to the Uruguay Round Agreements Act, Public Law 
103-465 (1994). 

(2) Extending the March 1, 2011 expiration by 246 days would result in an expiration 
date of November 2, 2011. 

(3) Being that 35 U.S.C. § 156(c)(3) requires that term extensions, if necessary, be 
reduced in order to limit the expiration date of a patent receiving term extensions 
to 14 years after the date of NDA approval, the expiration date of U.S. Patent 
5,590,645 is limited to September 19 ( 201 1. See EXHIBIT 7. 

(13) The Applicant acknowledges a duty to disclose to the Commissioner of Patents and Trademarks 
and the Secretary of Health and Human Services any information which is material to any 
determinations to be made relative to the application for extension. 

(14) The Commissioner of Patents and Trademarks is authorized to charge deposit account 07-1392 
in the amount of $1,060.00 for receiving and acting upon this application for extension of 
term. In the event the actual fee differs from that specified above, it is requested that the 
overpayment be charged or the underpayment credited as authorized in the letter by the 
Undersigned enclosed herewith. 

(15) Inquiries and correspondence relating to this application for patent term extension are to be 
directed to: 

David J. Levy, Ph.D. 
Patent Counsel 
Glaxo Wellcome Inc. 
Five Moore Drive 

Research Triangle Park, NC 27709 
(919) 483-7656 

(16) A duplicate of the application papers, certified as such is attached hereto. 

(17) Submitted herewith is a Declaration by Shah R. Makujina, Patent Attorney for Glaxo Wellcome 
Inc., which meets the criteria set forth in 37 C.F.R. § 1.740(b). 
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The undersigned hereby certifies that this Application for Extension of Patent Term 
under 35 U.S.C. § 156 is being submitted as duplicate originals and three copies and its EXHIBITS and 
supporting papers as five copies. 


Respectfully submitted, 
By: Glaxo Wellcome Inc. 



Date Shah R. Makujioa 

Reg. N0.HUI4) 
Attorney for Applicant 


Glaxo Wellcome Inc. 
Five Moore Drive 

Research Triangle Park, NC 27709 
Phone: (919) 483-1276 
Facsimile: (919) 483-7988 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In Re 

Issued 

Inventors 

Assignee 

For 


U.S. Patent No. 5,590,645 
January 7, 1997 

Michael B. Davies, David J. Hearne, Paul K. Rand and Richard I. Walker 
Glaxo Group Limited 


INHALATION DEVICE 


Commissioner of Patent and Trademarks 
Box Patent Ext. 
Washington, DC 20231 


RECEIVED 
NOV 0 7 1997 

PMtNl EXTENSION 
A/C PATENTS 


Sir: 

Transmitted herewith is an APPLICATION FOR EXTENSION OF PATENT TERM under 35 
U.S.C. §156 with regard to U.S. Patent No. 5,590,645. 

The Commissioner is hereby authorized to charge Deposit Account No. 07-1392 in the 
amount of $1,060.00 to cover the application fee. The Commissioner is hereby authorized to charge 
any additional fees, which may be required, or credit overpayment to Account No. 07-1392 . 
Duplicate copies of this letter are enclosed. 


CERTIFICATION UNDER 37 C.F.R. § 1.10 

I hereby certify that this Application for Extension of Patent Term and the documents referred to therein are being 
deposited with the United States Postal Service on this date Ai«^e«~4^v ? 1997 in an envelope as "Express Mail Post 
Office to Addressee," Mailing Label Number 2.^t, og~t> US addressed to the: Commissioner of 

Patents and Trademarks, Box Patent Ext., Washington, D.C. 20231. 


(Type or print name of person mailing paper) 




(Signature pt persofNriailirig paper) 



Please address all communications relating to the enclosed APPLICATION FOR EXTENSION OF 


David J. Levy, Ph.D. 
Patent Counsel 
Glaxo Wellcome Inc. 
Intellectual Property Department 
Five Moore Drive 

Research Triangle Park, NC 27709 
Telephone No. (919) 483-7656 


Glaxo Wellcome Inc. 
Five Moore Drive 

Research Triangle Park, NC 27709 
Phone: (919) 483-1276 
Facsimile: (919) 483-7988 


PATENT TERM to: 


Respectfully submitted, 
By: Glaxo Wellcome Inc. 




Date 


Shah RJVLakijina 
Reg. No. 41,174 
Attorney for Applicant 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In Re 

Issued 

Inventors 

Assignee 

For 


U.S. Patent No. 5,590,645 
January 7, 1997 

Michael B. Davies, David J. Hearne, Paul K. Rand and Richard I. Walker 
Glaxo Group Limited 
INHALATION DEVICE 


Commissioner of Patent and Trademarks 
Box Patent Ext. 
Washington, DC 20231 


RECEIVED 
NOV 0 7 V»7 


Declaration Under 37 C.F.R. § 1.740(b) 


To the Commissioner of Patents and Trademarks: 

I, Shah R. Makujina, residing in Durham, North Carolina, declare as follows: 

(1) That I am a patent attorney authorized to practice before the United States Patent and 
Trademark Office and that my registration number is 41,174. 

(2) That I make this declaration as a Patent Attorney for Glaxo Wellcome Inc., a corporation of 
the State of North Carolina having a place of business at Five Moore Drive, Research Triangle 
Park, North Carolina 27709 and have general authority to act on its behalf in patent matters. 

(3) That Glaxo Group Limited is the assignee of the entire right, title and interest in United States 
Patent 5,590,645 issued January 7, 1997 (hereinafter "Patent") and has authorized Glaxo 
Wellcome Inc. pursuant to the attached Power of Attorney to file the instant Application for 
Extension of Patent Term. See Exhibit 1 . 

(4) That I have general authority in patent matters to act on behalf of Glaxo Group Limited 
pursuant to the attached Power of Attorney. 

(5) That I have reviewed and understand the contents of the Application for Extension of Patent 
Term submitted herewith on behalf of Glaxo Wellcome Inc. requesting a 246-day extension of 
the term of the Patent, to be limited only by the 14-year cap under 35 U.S.C. § 156(c)(3), is 
justified under 35 U.S.C. § 156 and applicable regulations. 


(6) That I believe that the Patent is subject to extension pursuant to 37 C.F.R. § 1.710. 

(7) That I believe that a 246-day extension of the term of the Patent to be limited only by the 
14-year limitation under 35 U.S.C. § 156(c)(3), is justified under 35 U.S.C. § 156 and applicable 
regulations. ^ 

(8) That I believe the Patent meets the conditions for the extension of the term of a patent as set 
forth in 37 C.F.R. § 1.720. 

I declare further that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements are made with the knowledge that willful false statements and the like are punishable by 
fine or imprisonment or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of United States Patent 5,590,645 and any 
extensions thereof. 


Date 


Respectfully submitted, 



Shah R. lyiakujin^) 
Reg. No. 4^7174 
Attorney for Applicant 


Glaxo Wellcome Inc. 
Five Moore Drive 

Research Triangle Park, NC 27709 
Phone: (919)483-1276 
Facsimile: (919)483-7988 


EXHIBIT 1 


Declaration and Power of Attorney 
37 C.F.R. 3.73(b) 


I. 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In re : 

U.S. Patent No. 5,590,645 

Issued : 

January 7, 1997 

Inventors : 

Michael B. Davies, David J. Hearne, Paul K. Rand and Richard I. Walker 

Assignee : 

Glaxo Group Limited 

For : 

INHALATION DEVICE 


Commissioner of Patent and Trademarks 
Box Patent Ext. 
Washington, DC 20231 


Declaration and Power of Attorney 

37C.F.R. § 3.73(b) 

To the Commissioner of Patents and Trademarks: 
I, Graham George Brereton, declare as follows: 

(1) That I am an Attorney of Glaxo Group Limited, a company incorporated in England and having 
its registered address at Glaxo Wellcome House, Berkeley Avenue, Greenford, United Kingdom, 
UB6 ONN, by virtue of a Power of Attorney granted by Glaxo Group Limited which empowers 
me to act on behalf of Glaxo Group Limited. 

(2) That pursuant to 37 C.F.R. § 3.73(b) and 35 U.S.C § 156(d)(1) , Glaxo Group Limited is the record 
owner and assignee of the entire interest in and to U.S. Patent No. 5,590,645 recorded in the 
United States Patent and Trademark Office on March 15, 1991, Reel 5645, Frame 0202. 

(3) That I have reviewed the evidentiary documents for the aforesaid chain of title and hereby 
certify pursuant to 37 C.F.R. § 3.73(b) that, to the best of my knowledge and belief, title is in the 
assignee, Glaxo Group Limited by virtue of the above noted assignment. 

(4) That Glaxo Group Limited does hereby make, constitute and appoint Glaxo Wellcome Inc. 
organized under the laws of North Carolina, having their principal place of business at Five 
Moore Drive, Research Triangle Park, North Carolina 27709, United States of America as its 
special, true and lawful agent and attorney for the limited purpose of preparing and filing with 
the U.S. Patent and Trademark office an Application for Extension of Patent Term pursuant to 
35 U.S.C. § 156 in respect of U.S. Patent No. 5,590,645 which Patent is owned by Glaxo Group 
Limited, and prosecuting said Application; and to do and perform each and every act in 


connection with the above stated purpose which Glaxo Wellcome Inc. deems necessary or 
desirable. 

(5) That Glaxo Group Limited herein issues general authority to the following attorney(s) and/or 
agent(s) f each of Glaxo Wellcome Inc., to prosecute this Application and transact all business in 
the Patent and Trademark Office connected therewith. 

David J. Levy Reg. No. 27,655 James P. Riek Reg. No. 39,009 

Shah R. Makujina Reg. No. 41,174 Charles E. Dadswell Reg. No. 35,851 

Robert T. Hrubiec Reg. No. 36,392 Robert H. Brink Reg. No. 36,094 

Frank P. Grassier Reg. No. 31,164 LaVonda R. DeWitt Reg. No. 40,396 

Karen L Prus Reg. No. 39,337 

(6) That any inquiries and correspondence relating to this application for patent term extension are 
to be directed to: 

David J. Levy, Ph.D. 
Patent Counsel 
Glaxo Wellcome Inc. 
Five Moore Drive 

Research Triangle Park, NC 27709 
(919)483-7656 

The undersigned further declares that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and further that 
these statements are made with the knowledge that willful false statements and the like are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the validity of United States Patent 5,590,645 
and any extensions thereof. 


Glaxo Group Limited? 



Date By: Graham George Brereton 

Attorney for Glaxo Group Limited 
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Assignment of 
Application for Letters Patent of the United States 

No. 663,145 abandoned in favor of continuation application 
No. 175,174 abandoned in favor of continuation application 
No. 552,166 which issued as 

U.S. Patent 5,590,645 



UNITED STATES DEPARTMENT OF COMMERCE 
Patent and Trademark Office 


ASSISTANT SECRETARY AND COMMISSIONER 
OF PATENTS AND TRADEMARKS 
Washington. D.C. 20231 


TO: DARBY 6 DARBY 

805 THIRD AVENUE 
NEW YORK, NY 10022 


UNITED STATES PATENT AND TRADEMARK OFFICE 
NOTICE OF RECORDATION OF ASSIGNMENT DOCUMENT 


THE ENCLOSED DOCUMENT HAS BEEN RECORDED BY THE ASSIGNMENT DIVISION OF 
THE U.S. PATENT AND TRADEMARK OFFICE. A COMPLETE MICROFILM COPY IS 
AVAILABLE AT THE U.S. PATENT AND TRADEMARK OFFICE ON THE REEL AND FRAME 
NUMBER REFERENCED BELOW. A DIGEST OF THE DOCUMENT HAS ALSO BEEN MADE 
AND APPEARS IN THE OFFICE'S RECORDS AS SHOWN: 

ASSIGNOR: 001 DAVIES, MICHAEL B. DOC DATE: 02/15/91 

ASSIGNOR: 002 HEARNE, DAVID J. DOC DATE: 02/15/91 

ASSIGNOR: 003 RAND, PAUL K. DOC DATE: 02/15/91 

ASSIGNOR: OO^t WALKER, RICHARD I. DOC DATE: 02/15/91 


RECORDATION DATE: 03/15/91 NUMBER OF PAGE'S 001* REEL/FRAME 56^5/0202 
DIGEST: ASSIGNMENT OF ASSIGNORS INTEREST 

ASSIGNEE: 501 GLAXO GROUP LIMITED, CLARGES HOUSE, 6/12 CLARGES ST., LON 
DON W1Y 8DH, ENGLAND 


SERIAL NUMBER 7-663H5 FILING DATE 03/01/91 
PATENT NUMBER ISSUE DATE 00/00/00 
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File No: 2954/06403 
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In re Application of: 

sras^'iKa david john mdi «—™ rand 


Serial No: 663,145 

Filed: 1 March 1991 

For: INHALATION DEVICE 

Hon. Commissioner of 

Patents and Trademarks 
Washington, DC 20231 


Group Art Unit: 
Examiner: 


Sir: 
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our Deposit Account No. 4-0100. t0 Credit an y excess, to 

Respectfully submitted, 

Dated: 13 March 1991 


ram Fields 
Reg. No. 20,298 
Attorney f °r Applicant (s) 

DARBY & DARBY P.C. 
805 Third Avenue 
New York, NY 10022 
212-527-7700 
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PATENT FEE COMPUTATION SHEET 

No* Extra Claims Number 

of Claims Previously of Extra 

Presented Paid For Claims Rate 


Basic Fee $630.00 

Total Claims . . . _26 -20 - _0 _6 x $20 = $ 120.00 

Indenendent 

Claims: 2 - 3 - _Q_ - _0_ x $60 = $ -0- 

Multiple Dependent 

Claims Presented: If so, add $120 = S -0- 
TOTAL FILING FEE $750.00 


Surcharge for late submission of filing fee and/or 

declaration ($120) $ 120.00 

SUBTOTAL $ 870.00 

[ ] Small Entity REDUCTION (Half of Subtotal) S -0- 

Fee for recordation of assignment ($8.00) S 8.00 
Charge for filing application non-English 

Language ($30.00) $ -0- 

TOTAL S 878.00 
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EXHIBIT 3 


FDA Approval Letter for 
SEREVENT* DISKUS" (salmeterol xinafoate inhalation powder) for Oral Inhalation Only 

NDA 20-692 


DEPARTMENT OF HEALTH & HUMAN SERVICES 


Public Health Service 


Si 


jLULLUtP 


Food and Drug Administration 
Rockville MD 20857 


NDA 20-692 


SEP 30 1997 


SEP ! 9 1997 


Glaxo Wellcome Inc. 


JOHN MORGAN 


Five Moore Drive 

Research Triangle Park, North Carolina 27709 

Attention: John W. Morgan, Ph.D. 

Director, Regulatory Affairs 

Dear Dr. Morgan: 

Please refer to your pending new drug application dated June 
18, 1996, received June 19, 1997, submitted under section 
505(b) of the Federal Food, Drug, and Cosmetic Act for 
Serevent® Diskus® (salmeterol xinafoate inhalation powder) . 

We acknowledge receipt of your submissions dated June 26, 
September 20, 23, and 27, October 8, 16, and 21, November 19, 
20, and 21, 1996, and January 28, April 1, 17, 21, and 23, May 
30, June 18, July 22, and 25, August 22, 24, and 26, and 
September 15, 16, and 18, 1997. Your submission dated May 30, 
1997, extended the user fee due date to September 19, 1997. 

We have completed the review of this application, as amended, 
and have concluded that adequate information has been 
presented to demonstrate that the drug product is safe and 
effective for the long-term, twice-daily (morning and evening) 
administration in the maintenance treatment of asthma and in 
the prevention of bronchospasm in patients 12 years of age and 
older with reversible obstructive airway disease, including 
patients with symptoms of nocturnal asthma, who require 
regular treatment with inhaled, short-acting. be ta2-agoni5t3, 
as recommended in the draft physician labeling. Accordingly, 
the application is approved effective on the date of this 
letter. 

The final printed labeling (FPL) must be identical to the 
mock-up carton and container labels submitted on September 18, 
1997, and the enclosed marked-up draft physician labeling and 
patient package insert. Marketing the product with FPL that 
is not identical to this draft labeling may render the product 
misbranded and an unapproved new drug. 

Please submit 20 copies of the FPL as soon as it is available, 
in no case more than 30 days after it is printed. Please 
individually mount ten of the copies on heavy-weight paper or 
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similar material. For administrative purposes, this submission 
should be designated "FPL for approved NDA 20-692." Approval 
of this submission by FDA is not required before the FPL may 
be used. 

Should additional information relating to the safety and 
effectiveness of the drug become available, revision of the 
labeling may be required. 

We remind you of your Phase 4 commitments specified in your 
submissions dated May 30, August 24, and September 15, 1997. 
These commitments are listed below. 

.1: The following commitments pertain to the Lactose 
Monohydrate NF. 

a. As stated in your August 24, 1997, submission, a 
numerical specification value for the amorphous content 
of lactose monohydrate used in this drug product will 
be submitted by January 2, 1998, as a supplement. 
Please note that this value should be consistent with 
your currently proposed specification of "no detectable 
amorphous content" and the LOD of the analytical method 
used. 

b. A test and specification for lactose monohydrate assay 
to be performed as part of your reduced incoming 
inspection program for the lactose monohydrate NF used 
in this drug product, will be submitted by January 2, 
1998, as a supplement. The specifications will be based 
on and reflective of the data; and the data will be 
obtained from samples of similar or higher quality as 
compared to the lactose monohydrate used to make the 
clinical supplies . 

c. As stated in your August 24, 1997, submission, the 
following tests will be performed: 

(1) Particle size and amorphous content testing on 
every batch of lactose monohydrate in addition to 
identification and microbial testing on every 
batch and full testing on every tenth batch; and 

(2) revert to full testing for every batch of lactose 
monohydrate if any batch fails to comply with any 
specification, until 3 consecutive batches comply 
with all specifications. 
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d. An updated specification sheet, monographs, and other 

relevant documents for the lactose monohydrate NF to be 
used in this drug product which reflects all of the 
agreements and commitments as described in your August 
24, 1997, submission, in this letter and in previous 
letters and submissions associated with this NDA will 
be submitted as a supplement by January 2, 1998. The 
supplement should include your most recent tests and *' 
specifications for total organic volatile impurities 
(OVI) content, particle shape and morphology, and pH 
(include the numerical value of t^e concentration used 
for th<3 test solution- . 

2. We acknowledge your initial and 3-month stability results 
from the ongoing studies of unwrapped drug product stored 
at 25°C/75%RH. The data for drug hold-up in the 
mouthpiece and manifold areas (as one group) , for the 
initial and 3-month samples (if available) and for the 
upcoming 6-month testing time point for the 3 batches 
being evaluated will be submitted by January 2, 1998, as 
a supplement . 

3. As stated in your September 15, 1997, submission, a 
further data-based verification of the eight (8) week 
patient-use-expiry period from the first three post- 
approval commercial batches will be submitted by January 
31, 1998. We remind you that if the eight week patient- 
use-expiry period is not supportable at that time, you 
commit to immediately take action to appropriately 
shorten this expiry period by submission of a supplement. 

4. As stated in your May 30, 1997, submission, a final 
report for the study cited on page 77 will be submitted 
by September 30, 1997. We note that th$ results of this 
study (30°C/75%RH, sequential testing of devices through 
life) appear to contradict the results of your related 
study being conducted at 25°C/75%RH (6-month testing time 
point pending) . Therefore, a one-time study for emitted 
dose and PSD by CI with at least monthly testing of 
unwrapped drug product stored at 30°C/75%RH over a 6- 
month test interval will be conducted and data submitted 
by May 31, 1998. 
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5. Validation information for the revised method for 
manifold extractables will be submitted by January 2, 
1998, as a supplement. A proposal to update the methods 
will be submitted by the fourth quarter of 1998. 

6. Foreign particulate matter in the drug product in the LT 
100 micron and LT 10 micron size ranges with regard to 
the number of particles and type of material (i.e., 
plastic, metal, etc.) in those size ranges will be 
characterized and appropriate test methods and 
specifications for these size ranges will be proposed 
within 6 months of the date of this j.etter as a 
supplement . 

7. As stated in your August 24, 1997, submission, 
alternative methods for particle size distribution 
analysis which will allow for a quantitative evaluation 
of a greater portion of the emitted dose as listed on 
page 23 will be investigated. Data will be submitted 
every 6 months beginning February 1998. 

In addition, we remind you of the following agreements. 

8. You have agreed to an 18-month expiration dating period 
for this product until sufficient stability data are 
available (i.e., from a minimum of the first 3 post- 
approval commercial batches, with appropriate 
statistical treatment) to support a new proposal for the 
expiration dating period. 

9. Updated master batch records which reflect all changes 
and updates will be submitted within one month after the 
approval of the NDA. 

10. Provide available methods validation package as soon as 
possible and the final update, which will include all 
updated documentation for monographs, specification 
sheets, etc. by January 2, 1998. 

Protocols, data, and final reports related to the Phase 4 
commitments should be submitted to this NDA. For 
administrative purposes, all submissions, including all 
supplements, relating to these Phase 4 commitments must be 
clearly designated as "Phase 4 Commitments." 
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Validation of the regulatory methods has not been completed. 
At the present time, it is the policy of the Center not to 
withhold approval because the methods are being validated. 
Nevertheless, we expect your continued cooperation to resolve 
any deficiencies that may occur. 

Please submit one market package of the drug product when it 
is available . 

In addition, please submit three copies of the introductory 
promotional material that you propose to use for this product. 
All proposed materials should be submitted in draft or mock-up 
form, not final print. Please send one copy to this Division 
and two copies of both the promotional material and the 
package insert directly to: 


We remind you that you must comply with the requirements for 
an approved NDA set forth under 21 CFR 314.80 and 314.81. 

If you have any questions, please contact: 


Food and Drug Administration 

Division of Drug Marketing, Advertising and 

Communications , HFD.-4 0 

5600 Fishers Lane 

Rockville, Maryland 20857 


Parinda Jani 
Pro j ect Manager 
(301) 827-1057 



Division 6f Pulmonary Drug Products 
Office of Drug Evaluation II 
Center for Drug Evaluation and Research 



F.C.C.P. 


EXHIBIT 4 

Approved Product Information / Package Insert 

for 

SEREVENf DISKUS" (salmeterol xinafoate inhalation powder) for Oral Inhalation Only 

NDA 20-692 


PRODUCT INFORMATION 

SEREVENT® 

(salmeterol xinafoate) 
Inhalation Aerosol 

Bronchodilator Aerosol 
For Oral Inhalation Only 

DESCRIPTION: SEREVENT Inhalation Aerosol 
contains salmeterol xinafoate as the racemic form 
of the 1-hydroxy-2-naphthoic acid salt of 
salmeterol. The active component of the 
formulation is salmeterol base, a highly selective 
beta 2 -adrenergic bronchodilator. The chemical 
name of salmeterol xinafoate is 4-hydroxy-ct 1 -[[[6- 
(4-phenylbutoxy)hexyl]amino]methyl]-1,3- 
benzenedimethanol, 1-hydroxy-2- 
naphthalenecarboxylate. Salmeterol xinafoate has 
the following chemical structure: 


OH H 


OH 


C0 2 H 


The molecular weight of salmeterol xinafoate is 
603.8, and the empirical formula is C 25 H 37 N0 4 » 
C 11 H 8 0 3 . Salmeterol xinafoate is a white to 
off-white powder. It is freely soluble in methanol; 
slightly soluble in ethanol, chloroform, and 
isopropanol; and sparingly soluble in water. 

SEREVENT Inhalation Aerosol is a 
pressurized, metered-dose aerosol unit for oral 
inhalation. It contains a microcrystalline 
suspension of salmeterol xinafoate in a mixture of 
two chlorofluorocarbon propellants 
(trichlorofluoromethane and 
dichlorodifluoromethane) with lecithin. 36.25 meg 
of salmeterol xinafoate is equivalent to 25 meg of 
salmeterol base. Each actuation delivers 25 meg 
of salmeterol base (as salmeterol xinafoate) from 
the valve and 21 meg of salmeterol base (as 
salmeterol xinafoate) from the actuator. 

CLINICAL PHARMACOLOGY: 
Mechanism of Action: Salmeterol is a 
long-acting beta-adrenergic agonist. In vitro 
studies and in vivo pharmacologic studies 
demonstrate that salmeterol is selective for 
beta 2 -adrenoceptors compared with isoproterenol, 
which has approximately equal agonist activity on 


beta r and beta 2 -adrenoceptors. In vitro studies 
show salmeterol to be at least 50 times more 
selective for beta 2 -adrenoceptors than albuterol. 
Although beta 2 -adrenoceptors are the 
predominant adrenergic receptors in bronchial 
smooth muscle and betai-adrenoceptors are the 
predominant receptors in the heart, there are also 
beta 2 -adrenoceptors in the human heart 
comprising 10% to 50% of the total 
beta-adrenoceptors. The precise function of these 
is not yet established, but they raise the possibility 
that even highly selective beta 2 -agonists may have 
cardiac effects. 

The pharmacologic effects of 
beta 2 -adrenoceptor agonist drugs, including 
salmeterol, are at least in part attributable to 
stimulation of intracellular adenyl cyclase, the 
enzyme that catalyzes the conversion of 
adenosine triphosphate (ATP) to 
cyclic-3\5 -adenosine monophosphate (cyclic 
AMP). Increased cyclic AMP levels cause 
relaxation of bronchial smooth muscle and 
inhibition of release of mediators of immediate 
hypersensitivity from cells, especially from mast 
cells. 

In vitro tests show that salmeterol is a potent 
and long-lasting inhibitor of the release of mast 
cell mediators, such as histamine, leukotrienes, 
and prostaglandin D 2 , from human lung. 
Salmeterol inhibits histamine-induced plasma 
protein extravasation and inhibits platelet 
activating factor-induced eosinophil accumulation 
in the lungs of guinea pigs when administered by 
the inhaled route. In humans, salmeterol inhibits 
both the early- and late-phase responses to 
inhaled allergens, the latter persisting for over 
30 hours after a single dose when the 
bronchodilator effect is no longer evident. Single 
doses of salmeterol also attenuate 
allergen-induced bronchial hyper-responsiveness. 
Pharmacokinetics: Salmeterol acts locally in the 
lung; plasma levels therefore do not predict 
therapeutic effect. Because of the low therapeutic 
dose, systemic levels of salmeterol are low or 
undetectable after inhalation of recommended 
doses (42 meg twice daily). Following chronic 
administration of an inhaled dose of 42 meg twice 
daily, salmeterol was detected in plasma within 5 
to 10 minutes in six asthmatic patients; plasma 
concentrations were very low, with peak 
concentrations of 150 pg/mL and no accumulation 
with repeated doses. Larger inhaled doses gave 
approximately proportionally increased blood 
levels. In these patients, a second peak 
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concentration of 1 15 pg/mL occurred at about 
45 minutes, probably due to absorption of the 
swallowed portion of the dose (most of the dose 
delivered by a metered-dose inhaler is 
swallowed). Oral administration of 1 mg of 
radiolabeled salmeterol (as salmeterol xinafoate) 
to two healthy subjects gave peak plasma 
salmeterol concentrations of about 650 pg/mL at 
about 45 minutes; the terminal elimination half-life 
was about 5.5 hours (one volunteer only). 

Salmeterol xinafoate, an ionic salt, dissociates 
in solution so that the salmeterol and 1-hydroxy-2- 
naphthoic acid (xinafoate) moieties are absorbed, 
distributed, metabolized, and excreted 
independently. Salmeterol base is extensively 
metabolized by hydroxylation, with subsequent 
elimination predominantly in the feces. In the two 
subjects discussed above, approximately 25% and 
60% of orally administered radioactivity was 
eliminated in urine and feces, respectively, over a 
period of 7 days. No significant amount of 
unchanged salmeterol base was detected in either 
urine or feces. 

Salmeterol is 94% to 98% bound to human 
plasma proteins in vitro over the concentration 
range of 8 to 7,722 ng of base per milliliter, much 
higher concentrations than those achieved 
following therapeutic doses of salmeterol. 

The xinafoate moiety has no apparent 
pharmacologic activity, is highly protein bound 
(>99%), and has a long elimination half-life of 
1 1 days. 

The pharmacokinetics of salmeterol base have 
not been studied in elderly patients nor in patients 
with hepatic or renal impairment. Since salmeterol 
is predominantly cleared by hepatic metabolism, 
liver function impairment may lead to accumulation 
of salmeterol in plasma. Therefore, patients with 
hepatic disease should be closely monitored. 
Pharmacodynamics and Clinical Trials: Inhaled 
salmeterol, like other beta-adrenergic agonist 
drugs, can in some patients produce 
cardiovascular effects (see PRECAUTIONS). The 
cardiovascular effects (heart rate, blood pressure) 
associated with salmeterol administration occur 
with similar frequency, and are of similar type and 
severity, as those noted following albuterol 
administration. 

The effects of rising inhaled doses of 
salmeterol and standard inhaled doses of albuterol 
were studied in volunteers and in patients with 
asthma. Salmeterol doses up to 84 meg resulted 
in heart rate increases of 3 to16 beats/min, about 
the same as albuterol (4 to 10 beats/min). In two 


double-blind studies, patients receiving either 
salmeterol (n = 81) or albuterol (n = 80) underwent 
continuous electrocardiographic monitoring during 
four 24-hour periods; no clinically significant 
dysrhythmias were noted. 

Beta-agonists and methylxanthines 
administered concurrently in laboratory animals 
(minipigs, rodents, and dogs) cause cardiac 
arrhythmias and sudden death (with histologic 
evidence of myocardial necrosis). Whether these 
findings are relevant to humans is not known. 

In placebo- and albuterol-controlled, 
single-dose clinical trials with SEREVENT 
Inhalation Aerosol, the time to onset of effective 
bronchodilatation (>15% improvement in forced 
expiratory volume in 1 second [FEV-j]) was 10 to 
20 minutes after a 42-mcg dose. Maximum 
improvement in FEV-| generally occurred within 
180 minutes, and clinically significant improvement 
continued for 12 hours in most patients. 

In two large, randomized, double-blind studies, 
SEREVENT Inhalation Aerosol was compared 
with albuterol and placebo in patients with 
mild-to-moderate asthma, including both patients 
who did and who did not receive concomitant 
inhaled corticosteroids. The efficacy of 
SEREVENT Inhalation Aerosol was demonstrated 
over the 1 2-week period with no change in 
effectiveness over this period of time. There were 
no gender-related differences in safety or efficacy. 
No development of tachyphylaxis to the 
bronchodilator effect has been noted in these 
studies. FEV 1 measurements (percent of 
predicted) from these two 12-week trials are 
shown below for both the first and last treatment 
days. 
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FEV 1( as Percent of Predicted, From Two 
Large 12-Week Clinical Trials 

First Treatment Day 


60 


• Salmeteroi 42 meg b.Ld. (n = 178) 
▲ Albuterol 180 meg q.i.d. (n = 176) 
■ Placebo (n = 181) 
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Last Treatment Day (Week 12) 


: 80 
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• Salmeteroi 42 meg b.Ld. (n = 152) 
▲ Albuterol 180 meg q.i.d. (n =151) 
■ Placebo (n = 150) 
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During daily treatment with SEREVENT 
Inhalation Aerosol for 12 weeks in patients with 
asthma, the following treatment effects were seen: 


Daily Efficacy Measurements 
In Two Large 12-Week Clinical Trials 
(Combined Data) 


Parameter 

Time 

Placebo 

SEREVENT 

Albuterol 

No. of randomized 
subjects 


187 

184 

185 

Mean AM PEFR 

baseline 

412 

409 

398 

(Umin) 

1 2 weeks 

414 

438* 

390 

Mean % days with 

baseline 

11 

11 

14 

no symptoms 

12 weeks 

17 

35* 

24 

Mean % nights with 

baseline 

67 

67 

65 

no awakenings 

12 weeks 

74 

87* 

74 

Rescue medications 





(mean no. of 

baseline 

4.4 

4.1 

4.0 

inhalations per day) 

12 weeks 

3.3 

1.3ft 

1.9 

Relative proportion of 





total no. asthma 





exacerbations 


55% 

17% 

28% 


*P<0.001 versus albuterol and placebo 
f P<0.05 versus albuterol 
fP<0.001 versus placebo 

Safe usage with maintenance of efficacy for 
periods up to 1 year has been documented. 

Protection against exercise-induced 
bronchospasm was examined in three controlled 
studies. Based on median values, patients who 
received SEREVENT Inhalation Aerosol had 
consistently less exercise-induced fall in FEVt 
than patients who received placebo, and they 
were protected for a longer period of time than 
patients who received albuterol (see table below). 
There were, however, some patients who were not 
protected from exercise-induced bronchospasm 
after SEREVENT administration and others in 
whom protection against exercise-induced 
bronchospasm decreased with continued 
administration over a period of 4 weeks. 
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Exercise-Induced Bronchospasm 
Mean Percentage Fall in Postexercise FEV 1 


Clinical Trials/ 
Time After Dose 

Treatment 

Placebo 

SEREVENT 

Albuterol 

Study A: 1 st Dose 




6 hours 

37 

9* 


12 hours 

27 

16* 


Study A: 4th Week 




6 hours 

30 

19 


12 hours 

24 

12 


Study B: 




1 hour 

37 

0* 

2* 

6 hours 

37 

5*t 

27 

1 2 hours 

34 

6*t 

33 

Study C: 




0.5 hour 

43 

16* 

8* 

2.5 hours 

33 

12*t 

30 

4.5 hours 


12f 

36 

6.0 hours 


19t 

41 


* Statistically superior to placebo (P^O.05). 
t Statistically superior to albuterol (PsO.05). 


INDICATIONS AND USAGE: SEREVENT 
Inhalation Aerosol is indicated for long-term, 
twice-daily (morning and evening) administration 
in the maintenance treatment of asthma and in the 
prevention of bronchospasm in patients 12 years 
of age and older with reversible obstructive airway 
disease, including patients with symptoms of 
nocturnal asthma, who require regular treatment 
with inhaled, short-acting beta 2 -agonists. It should 
not be used in patients whose asthma can be 
managed by occasional use of short-acting, 
inhaled beta 2 -agonists. 

SEREVENT Inhalation Aerosol may be used 
with or without concurrent inhaled or systemic 
corticosteroid therapy. 

SEREVENT Inhalation Aerosol is also indicated 
for prevention of exercise-induced bronchospasm 
in patients 12 years of age and older. 

CONTRAINDICATIONS: SEREVENT Inhalation 
Aerosol is contraindicated in patients with a history 
of hypersensitivity to any of the components. 

WARNINGS: 

IMPORTANT INFORMATION: SEREVENT 
INHALATION AEROSOL SHOULD NOT BE 
INITIATED IN PATIENTS WITH 
SIGNIFICANTLY WORSENING OR ACUTELY 
DETERIORATING ASTHMA, WHICH MAY BE A 
LIFE-THREATENING CONDITION. Serious 
acute respiratory events, including fatalities, 
have been reported, both in the United States 
and worldwide, when SEREVENT Inhalation 
Aerosol has been initiated in this situation. 


Although it is not possible from these 
reports to determine whether SEREVENT 
Inhalation Aerosol contributed to these 
adverse events or simply failed to relieve the 
deteriorating asthma, the use of SEREVENT 
Inhalation Aerosol in this setting is 
inappropriate. 

SEREVENT INHALATION AEROSOL 
SHOULD NOT BE USED TO TREAT ACUTE 
SYMPTOMS. It is crucial to inform patients of 
this and prescribe a short-acting, inhaled 
beta 2 -agonist for this purpose as well as warn 
them that increasing inhaled beta 2 -agonist 
use is a signal of deteriorating asthma. 

SEREVENT INHALATION AEROSOL IS NOT 
A SUBSTITUTE FOR INHALED OR ORAL 
CORTICOSTEROIDS. Corticosteroids should 
not be stopped or reduced when SEREVENT 
Inhalation Aerosol is initiated. 

(See PRECAUTIONS: Information for 
Patients and PATIENT'S INSTRUCTIONS FOR 
USE.) 

1. Dp Not Introduce SEREVENT Inhalation 
Aerosol as a Treatment for Acutely Deteriorating 
Asthma: SEREVENT Inhalation Aerosol is 
intended for the maintenance treatment of asthma 
(see INDICATIONS AND USAGE) and should not 
be introduced in acutely deteriorating asthma, 
which is a potentially life-threatening condition. 
There are no data demonstrating that SEREVENT 
Inhalation Aerosol provides greater efficacy than 
or additional efficacy to short-acting, inhaled 
beta 2 -agonists in patients with worsening asthma. 
Serious acute respiratory events, including 
fatalities, have been reported, both in the United 
States and worldwide, in patients receiving 
SEREVENT Inhalation Aerosol. In most cases, 
these have occurred in patients with severe 
asthma (e.g., patients with a history of 
corticosteroid dependence, low pulmonary 
function, intubation, mechanical ventilation, 
frequent hospitalizations, or previous 
life-threatening acute asthma exacerbations) 
and/or in some patients in whom asthma has 
been acutely deteriorating (e.g., unresponsive to 
usual medications; increasing need for inhaled, 
short-acting beta 2 -agonists; increasing need for 
systemic corticosteroids; significant increase in 
symptoms; recent emergency room visits; sudden 
or progressive deterioration in pulmonary 
function). However, they have occurred in a few 
patients with less severe asthma as well. It was 
not possible from these reports to determine 
whether SEREVENT Inhalation Aerosol 
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contributed to these events or simply failed to 
relieve the deteriorating asthma. 

2. Do Not Use SEREVENT Inhalation Aerosol to 
Treat Acute Symptoms: A short-acting, inhaled 
beta 2 -agonist, not SEREVENT Inhalation Aerosol, 
should be used to relieve acute asthma 
symptoms. When prescribing SEREVENT 
Inhalation Aerosol, the physician must also 
provide the patient with a short-acting, inhaled 
beta r agonist (e.g., albuterol) for treatment of 
symptoms that occur acutely, despite regular 
twice daily (morning and evening) use of 
SEREVENT Inhalation Aerosol. 

When beginning treatment with SEREVENT 
Inhalation Aerosol, patients who have been taking 
short-acting, inhaled beta 2 -agonists on a regular 
basis (e.g., q.i.d.) should be instructed to 
discontinue the regular use of these drugs and 
use them only for symptomatic relief if they 
develop acute asthma symptoms while taking 
SEREVENT Inhalation Aerosol (see 
PRECAUTIONS: Information for Patients). 

3. Watch for Increasing Use of Short-Acting. 
Inhaled Beta.-Aoonists. Which Is a Marker of 
Deteriorating Asthma: Asthma may deteriorate 
acutely over a period of hours or chronically over 
several days or longer. If the patient's 
short-acting, inhaled beta 2 -agonist becomes less 
effective or the patient needs more inhalations 
than usual, this may be a marker of 
destabilization of asthma. In this setting, the 
patient requires immediate revaluation with 
reassessment of the treatment regimen, giving 
special consideration to the possible need for 
corticosteroids. If the patient uses four or more 
inhalations per day of a short-acting, inhaled 
beta 2 -agonist for 2 or more consecutive days, or if 
more than one canister (200 inhalations per 
canister) of short-acting, inhaled beta 2 -agonist is 
used in an 8-week period in conjunction with 
SEREVENT Inhalation Aerosol, then the patient 
should consult the physician for reevaluation. 
Increasing the daily dosage of SEREVENT 
Inhalation Aerosol in this situation is not 
appropriate. SEREVENT Inhalation Aerosol 
should not be used more frequently than 
twice daily (morning and evening) at the 
recommended dose of two inhalations. 

4. Do Not U$e SEREVENT Initiation A$rQsp| gs 
a Substitute for Oral or Inhaled Corticosteroids: 
There are no data demonstrating that SEREVENT 
Inhalation Aerosol has a clinical anti-inflammatory 
effect and could be expected to take the place of, 
or reduce the dose of, corticosteroids. Patients 


who already require oral or inhaled corticosteroids 
for treatment of asthma should be continued on 
this type of treatment even if they feel better as a 
result of initiating SEREVENT Inhalation Aerosol. 
Any change in corticosteroid dosage should be 
made ONLY after clinical evaluation (see 
PRECAUTIONS: Information for Patients). 

5. Do Not E xceed Recommended Dosage: As 
with other inhaled beta 2 -adrenergic drugs, 
SEREVENT Inhalation Aerosol should not be 
used more often or at higher doses than 
recommended. Fatalities have been reported in 
association with excessive use of inhaled 
sympathomimetic drugs. Large doses of inhaled 
or oral salmeterol (12 to 20 times the 
recommended dose) have been associated with 
clinically significant prolongation of the QT C 
interval, which has the potential for producing 
ventricular arrhythmias. 

6. Paradoxical Bronchospasm: As with other 
inhaled asthma medications, paradoxical 
bronchospasm (which can be life threatening) has 
been reported following the use of SEREVENT 
Inhalation Aerosol. If it occurs, treatment with 
SEREVENT Inhalation Aerosol should be 
discontinued immediately and alternative therapy 
instituted. 

7. Immediate Hypersensitivity Reactions: 
Immediate hypersensitivity reactions may occur 
after administration of SEREVENT Inhalation 
Aerosol, as demonstrated by rare cases of 
urticaria, angioedema, rash, and bronchospasm. 

8. Upper Airway Symptoms: Symptoms of 
laryngeal spasm, irritation, or swelling, such as 
stridor and choking, have been reported rarely in 
patients receiving SEREVENT Inhalation Aerosol. 

PRECAUTIONS: 

General: 1 . Use With Spacer or Other Devices: 
The safety and effectiveness of SEREVENT 
Inhalation Aerosol when used with a spacer or 
other devices have not been adequately studied. 

2. Cardiovascular and Other Effects: No effect 
on the cardiovascular system is usually seen after 
the administration of inhaled salmeterol in 
recommended doses, but the cardiovascular and 
central nervous system effects seen with all 
sympathomimetic drugs (e.g., increased blood 
pressure, heart rate, excitement) can occur after 
use of SEREVENT Inhalation Aerosol and may 
require discontinuation of the drug. Salmeterol, 
like all sympathomimetic amines, should be used 
with caution in patients with cardiovascular 
disorders, especially coronary insufficiency, 
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cardiac arrhythmias, and hypertension; in patients 
with convulsive disorders or thyrotoxicosis; and in 
patients who are unusually responsive to 
sympathomimetic amines. 

As has been described with other 
beta-adrenergic agonist bronchodilators, clinically 
significant changes in systolic and/or diastolic 
blood pressure, pulse rate, and 
electrocardiograms have been seen infrequently in 
individual patients in controlled clinical studies with 
salmeterol. 

3. Metabolic Effects: Doses of the related 
beta 2 -adrenoceptor agonist albuterol, when 
administered intravenously, have been reported to 
aggravate preexisting diabetes mellitus and 
ketoacidosis. No effects on glucose have been 
seen with SEREVENT Inhalation Aerosol at 
recommended doses. Administration of 
beta 2 -adrenoceptor agonists may cause a 
decrease in serum potassium, possibly through 
intracellular shunting, which has the potential to 
increase the likelihood of arrhythmias. The 
decrease is usually transient, not requiring 
supplementation. 

Clinically significant changes in blood glucose 
and/or serum potassium were seen rarely during 
clinical studies with long-term administration of 
SEREVENT Inhalation Aerosol at recommended 
doses. 

Information for Patients: See illustrated Patient's 
Instructions for Use. SHAKE WELL BEFORE 
USING. 

It is important that patients understand how to 
use SEREVENT Inhalation Aerosol appropriately 
and how it should be used in relation to other 
asthma medications they are taking. Patients 
should be given the following information: 

1. Shake well before using. 

2. The recommended dosage (two inhalations 
twice daily, morning and evening) should not be 
exceeded. 

3. SEREVENT Inhalation Aerosol is not meant to 
relieve acute asthma symptoms and extra doses 
should not be used for that purpose. Acute 
symptoms should be treated with a short-acting, 
inhaled beta 2 -agonist such as albuterol (the 
physician should provide the patient with such 
medication and instruct the patient in how it 
should be used). 

4. The physician should be notified immediately if 
any of the following situations occur, which may 
be a sign of seriously worsening asthma. 

• Decreasing effectiveness of short-acting, 
inhaled beta 2 -agonists 


• Need for more inhalations than usual of 
short-acting, inhaled beta 2 -agonists 

• Use of four or more inhalations per day of a 
short-acting beta 2 -agonist for 2 or more days 
consecutively 

• Use of more than one canister of a 
short-acting, inhaled beta 2 -agonist in an 
8-week period (i.e., canister with 200 
inhalations) 

5. SEREVENT Inhalation Aerosol should not be 
used as a substitute for oral or inhaled 
corticosteroids. The dosage of these medications 
should not be changed and they should not be 
stopped without consulting the physician, even if 
the patient feels better after initiating treatment 
with SEREVENT Inhalation Aerosol. 

6. Patients should be cautioned regarding 
potential adverse cardiovascular effects, such as 
palpitations or chest pain, related to the use of 
additional beta 2 -agonist. 

7. In patients receiving SEREVENT Inhalation 
Aerosol, other inhaled medications should be 
used only as directed by the physician. 

8. When using SEREVENT Inhalation Aerosol to 
prevent exercise-induced bronchospasm, patients 
should take the dose at least 30 to 60 minutes 
before exercise. 

Drug Interactions: Short-Acting Beta-Agonists: 

In the two 3-month, repetitive-dose clinical trials 
(n = 184), the mean daily need for additional 
beta 2 -agonist use was 1 to VA inhalations per day, 
but some patients used more. Eight percent of 
patients used at least eight inhalations per day at 
least on one occasion. Six percent used 9 to 12 
inhalations at least once. There were 15 patients 
(8%) who averaged over four inhalations per day. 
Four of these used an average of 8 to 1 1 
inhalations per day. In these 15 patients there was 
no observed increase in frequency of 
cardiovascular adverse events. The safety of 
concomitant use of more than eight inhalations per 
day of short-acting beta 2 -agonists with 
SEREVENT Inhalation Aerosol has not been 
established. In 15 patients who experienced 
worsening of asthma while receiving SEREVENT 
Inhalation Aerosol, nebulized albuterol (one dose 
in most) led to improvement in FEV^ and no 
increase in occurrence of cardiovascular adverse 
events. 

Monoamine Oxidase Inhibitors and Tricyclic 
Antidepressants: Salmeterol should be 
administered with extreme caution to patients 
being treated with monoamine oxidase inhibitors 
or tricyclic antidepressants because the action of 
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salmeterol on the vascular system may be 
potentiated by these agents. 

Corticosteroids and Cromoglycate: In 
clinical trials, inhaled corticosteroids and/or 
inhaled cromolyn sodium did not alter the safety 
profile of SEREVENT Inhalation Aerosol when 
administered concurrently. 

Methylxanthines: The concurrent use of 
intravenously or orally administered 
methylxanthines (e.g., aminophylline, theophylline) 
by patients receiving SEREVENT Inhalation 
Aerosol has not been completely evaluated. In one 
clinical trial, 87 patients receiving SEREVENT 
Inhalation Aerosol 42 meg twice daily concurrently 
with a theophylline product had adverse event 
rates similar to those in 71 patients receiving 
SEREVENT Inhalation Aerosol without 
theophylline. Resting heart rates were slightly 
higher in the patients on theophylline but were little 
affected by SEREVENT Inhalation Aerosol 
therapy. 

Carcinogenesis, Mutagenesis, Impairment of 
Fertility: In an 18-month oral carcinogenicity 
study in CD-mice, salmeterol xinafoate caused a 
dose-related increase in the incidence of smooth 
muscle hyperplasia, cystic glandular hyperplasia, 
and leiomyomas of the uterus and a dose-related 
increase in the incidence of cysts in the ovaries. A 
higher incidence of leiomyosarcomas was not 
statistically significant; tumor findings were 
observed at oral doses of 1.4 and 10 mg/kg, which 
gave 9 and 63 times, respectively, the human 
exposure based on rodent:human AUC 
comparisons. 

Salmeterol caused a dose-related increase in 
the incidence of mesovarian leiomyomas and 
ovarian cysts in Sprague Dawley rats in a 
24-month inhalation/oral carcinogenicity study. 
Tumors were observed in rats receiving doses of 
0.68 and 2.58 mg/kg per day (about 55 and 215 
times the recommended clinical dose [mg/m 2 ]). 
These findings in rodents are similar to those 
reported previously for other beta-adrenergic 
agonist drugs. The relevance of these findings to 
human use is unknown. 

No significant effects occurred in mice at 
0.2 mg/kg (1.3 times the recommended clinical 
dose based on comparisons of the AUCs) and in 
rats at 0.21 mg/kg (15 times the recommended 
clinical dose on a mg/m 2 basis). 

Salmeterol xinafoate produced no detectable or 
reproducible increases in microbial and 
mammalian gene mutation in vitro. No clastogenic 
activity occurred in vitro in human lymphocytes or 


in vivo in a rat micronucleus test. No effects on 
fertility were identified in male and female rats 
treated orally with salmeterol xinafoate at doses 
up to 2 mg/kg orally (about 160 times the 
recommended clinical dose on a mg/m 2 basis). 
Pregnancy: Teratogenic Effects: Pregnancy 
Category C: No significant effects of maternal 
exposure to oral salmeterol xinafoate occurred in 
the rat at doses up to the equivalent of about 1 60 
times the recommended clinical dose on a mg/m 2 
basis. Dutch rabbit fetuses exposed to salmeterol 
xinafoate in utero exhibited effects 
characteristically resulting from beta-adrenoceptor 
stimulation; these included precocious eyelid 
openings, cleft palate, sternebral fusion, limb and 
paw flexures, and delayed ossification of the 
frontal cranial bones. No significant effects 
occurred at 0.6 mg/kg given orally (12 times the 
recommended clinical dose based on comparison 
of the AUCs). 

New Zealand White rabbits were less sensitive 
since only delayed ossification of the frontal bones 
was seen at 10 mg/kg given orally (approximately 
1 ,600 times the recommended clinical dose on a 
mg/m 2 basis). Extensive use of other 
beta-agonists has provided no evidence that these 
class effects in animals are relevant to use in 
humans. There are no adequate and 
well-controlled studies with SEREVENT Inhalation 
Aerosol in pregnant women. SEREVENT 
Inhalation Aerosol should be used during 
pregnancy only if the potential benefit justifies the 
potential risk to the fetus. 
Use in Labor and Delivery: There are no 
well-controlled human studies that have 
investigated effects of salmeterol on preterm labor 
or labor at term. Because of the potential for 
beta-agonist interference with uterine contractility, 
use of SEREVENT Inhalation Aerosol during labor 
should be restricted to those patients in whom the 
benefits clearly outweigh the risks. 
Nursing Mothers: Plasma levels of salmeterol 
after inhaled therapeutic doses are very low (85 to 
200 pg/mL) in humans. In lactating rats dosed with 
radiolabeled salmeterol, levels of radioactivity 
were similar in plasma and milk. In rats, 
concentrations of salmeterol in plasma and milk 
were similar. The xinafoate moiety is also 
transferred to milk in rats at concentrations of 
about half the corresponding level in plasma. 
However, since there is no experience with use of 
SEREVENT Inhalation Aerosol by nursing 
mothers, a decision should be made whether to 
discontinue nursing or to discontinue the drug, 
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taking into account the importance of the drug to 
the mother. Caution should be exercised when 
salmeterol xinafoate is administered to a nursing 
woman. 

Pediatric Use: The safety and effectiveness of 
SEREVENT Inhalation Aerosol in children younger 
than 12 years of age have not been established. 
Geriatric Use: Of the total number of patients who 
received SEREVENT Inhalation Aerosol in all 
clinical studies, 241 were 65 years and older. 
Geriatric patients (65 years and older) with 
reversible obstructive airway disease were 
evaluated in four well-controlled studies of 3 
weeks' to 3 months' duration. Two 
placebo-controlled, crossover studies evaluated 
twice-daily dosing with salmeterol for 21 to 28 
days in 45 patients. An additional 75 geriatric 
patients were treated with salmeterol for 3 months 
in two large parallel-group, multicenter studies. 
These 120 patients experienced increases in AM 
and PM peak expiratory flow rate and decreases 
in diurnal variation in peak expiratory flow rate 
similar to responses seen in the total populations 
of the two latter studies. The adverse event type 
and frequency in geriatric patients were not 
different from those of the total populations 
studied. 

No apparent differences in the efficacy and 
safety of SEREVENT Inhalation Aerosol were 
observed when geriatric patients were compared 
with younger patients in clinical trials. As with 
other beta 2 -agonists, however, special caution 
should be observed when using SEREVENT 
Inhalation Aerosol in elderly patients who have 
concomitant cardiovascular disease that could be 
adversely affected by this class of drug. Based on 
available data, no adjustment of salmeterol 
dosage in geriatric patients is warranted. 

ADVERSE REACTIONS: Adverse reactions to 
salmeterol are similar in nature to reactions to 
other selective beta 2 -adrenoceptor agonists, i.e., 
tachycardia; palpitations; immediate 
hypersensitivity reactions, including urticaria, 
angioedema, rash, bronchospasm (see 
WARNINGS); headache; tremor; nervousness; 
and paradoxical bronchospasm (see 
WARNINGS). 

Two multicenter, 12-week, controlled studies 
have evaluated twice-daily doses of SEREVENT 
Inhalation Aerosol in patients 12 years of age and 
older with asthma. The following table reports the 
incidence of adverse events in these two studies. 


Adverse Experience Incidence 
in Two Large 12-Week Clinical Trials* 



Percent of Patients 



SEREVENT 

Albuterol 

Adverse Event Type 


42 meg 

180 meg 


Placebo 

b.i.d. 

qj.d. 


n = 187 

n= 184 

n = 185 

Ear. nose, and throat 




Upper respiratory 




tract infwtinn 

13 

14 

16* 

Nasopharyngitis 

12 

14 

11 

Disease of nasal 




cavity/sinus 

4 

6 

1 

Sinus headache 

2 

4 

<1 

Gastrointestinal 




Stomachache 

0 

4 

0 

Neurological 




Headache 

23 

28 

27 

Tremor 

2 

4 

3 

Respiratory 




Cough 

6 

7 

3 

Lower respiratory 




infection 

2 

4 

2 


*The only adverse experience classified as serious was one case of 


upper respiratory tract infection in a patient treated with albuterol. 

The table above includes all events (whether 
considered drug related or nondrug related by the 
investigator) that occurred at a rate of over 3% in 
the SEREVENT Inhalation Aerosol treatment 
group and were more common in the SEREVENT 
Inhalation Aerosol group than in the placebo 
group. 

Pharyngitis, allergic rhinitis, 
dizziness/giddiness, and influenza occurred at 3% 
or more but were equally common on placebo. 
Other events occurring in the SEREVENT 
Inhalation Aerosol treatment group at a frequency 
of 1 % to 3% were as follows: 

Cardiovascular: Tachycardia, palpitations. 

Ear, Nose, and Throat: Rhinitis, laryngitis. 

Gastrointestinal: Nausea, viral gastroenteritis, 
nausea and vomiting, diarrhea, abdominal pain. 

Hypersensitivity: Urticaria. 

Mouth and Teeth: Dental pain. 

Musculoskeletal: Pain in joint, back pain, 
muscle cramp/contraction, myalgia/myositis, 
muscular soreness. 

Neurological: Nervousness, malaise/fatigue. 

Respiratory. Tracheitis/bronchitis. 

Skin: Rash/skin eruption. 

Urogenital: Dysmenorrhea. 

In small dose-response studies, tremor, 
nervousness, and palpitations appeared to be 
dose related. 

Postmarketing Experience: In extensive US and 
worldwide postmarketing experience, serious 
exacerbations of asthma, including some that 
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have been fatal, have been reported. In most 
cases, these have occurred in patients with 
severe asthma and/or in some patients in whom 
asthma has been acutely deteriorating (see 
WARNINGS no. 1) t but they have occurred in a 
few patients with less severe asthma as well. It 
was not possible from these reports to determine 
whether SEREVENT Inhalation Aerosol 
contributed to these events or simply failed to 
relieve the deteriorating asthma. 

Postmarketing experience includes rare 
reports of upper airway symptoms of laryngeal 
spasm, irritation, or swelling, such as stridor and 
choking. Hypertension and arrhythmias have 
been reported. 

OVERDOSAGE: Overdosage with salmeterol may 
be expected to result in exaggeration of the 
pharmacologic adverse effects associated with 
beta-adrenoceptor agonists, including tachycardia 
and/or arrhythmia, tremor, headache, and muscle 
cramps. Overdosage with salmeterol can lead to 
clinically significant prolongation of the QT C 
interval, which can produce ventricular 
arrhythmias. Other signs of overdosage may 
include hypokalemia and hyperglycemia. 

In these cases, therapy with SEREVENT 
Inhalation Aerosol and all beta-adrenergic- 
stimulant drugs should be stopped, supportive 
therapy provided, and judicious use of a 
beta-adrenergic blocking agent should be 
considered, bearing in mind the possibility that 
such agents can produce bronchospasm. Cardiac 
monitoring is recommended in cases of 
overdosage. 

As with all sympathomimetic pressurized 
aerosol medications, cardiac arrest and even 
death may be associated with abuse of 
SEREVENT Inhalation Aerosol. 

Rats and dogs survived the maximum 
practicable inhalation doses of salmeterol of 2.9 
and 0.7 mg/kg, respectively. The maximum 
nonlethal oral doses in mice and rats were 
approximately 150 mg/kg and >1,000 mg/kg, 
respectively. 

Dialysis is not appropriate treatment for 
overdosage of SEREVENT Inhalation Aerosol. 

DOSAGE AND ADMINISTRATION: SEREVENT 
Inhalation Aerosol should be administered by the 
orally inhaled route only (see Patient's Instructions 
for Use). For maintenance of bronchodilatation 
and prevention of symptoms of asthma, including 
the symptoms of nocturnal asthma, the usual 


dosage for adults and children 12 years of age 
and older is two inhalations (42 meg) twice daily 
(morning and evening, approximately 12 hours 
apart). Adverse effects are more likely to occur 
with higher doses of salmeterol, and more 
frequent administration or administration of a 
larger number of inhalations is not recommended. 

To gain full therapeutic benefit, SEREVENT 
Inhalation Aerosol should be administered twice 
daily (morning and evening) in the treatment of 
reversible airway obstruction. 

If a previously effective dosage regimen fails to 
provide the usual response, medical advice should 
be sought immediately as this is often a sign of 
destabilization of asthma. Under these 
circumstances, the therapeutic regimen should be 
reevaluated and additional therapeutic options, 
such as inhaled or systemic corticosteroids, 
should be considered. If symptoms arise in the 
period between doses, a short-acting, inhaled 
beta 2 -agonist should be taken for immediate relief. 
Prevention of Exercise-Induced 
Bronchospasm: Two inhalations at least 30 to 
60 minutes before exercise have been shown to 
protect against exercise-induced bronchospasm in 
many patients for up to 12 hours. Additional doses 
pf 3ER5VENT Inhalation Aerpspl should npt be 
used for 12 hours after the administr ation of this 
drgg, Pqtients who are receiving SEREVENT 
Inhalation Aerosol twice daily (morning and 
evening) should not use additional SEREVENT 
Inhalation Aerosol for pr evention of 
exercise-induced bronchospasm. If this dose is 
not effective, other appropriate therapy for 
exercise-induced bronchospasm should be 
considered. 

Geriatric Use: In studies where geriatric patients 
(65 years of age or older, see PRECAUTIONS) 
have been treated with SEREVENT inhalation 
Aerosol, efficacy and safety of 42 meg given twice 
daily (morning and evening) did not differ from that 
in younger patients. Consequently, no dosage 
adjustment is recommended. 

HOW SUPPLIED: SEREVENT Inhalation Aerosol 
is supplied in 13-g canisters containing 120 
metered actuations in boxes of one. Each 
actuation delivers 25 meg of salmeterol base (as 
salmeterol xinafoate) from the valve and 21 meg 
of salmeterol base (as salmeterol xinafoate) from 
the actuator. Each canister is supplied with a 
green plastic actuator with a teal-colored strapcap 
and patient's instructions (NDC 0173-0464-00). 
Also available, SEREVENT Inhalation Aerosol 
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Refill (NDC 0173-0465-00), a 13-g canister only 
with patient's instructions. 

SEREVENT Inhalation Aerosol is also supplied 
in a pack that consists of a 6.5-g canister 
containing 60 metered actuations in boxes of one. 
Each actuation delivers 25 meg of salmeterol base 
(as salmeterol xinafoate) from the valve and 
21 meg of salmeterol base from the actuator (as 
salmeterol xinafoate). Each canister is supplied 
with a green plastic actuator with a teal-colored 
strapcap and patient's instructions (NDC 0173- 
0467-00). 

For use with SEREVENT Inhalation Aerosol 
actuator only. The actuator should not be used 
with other aerosol medications. 

Store between 15° and 30°C (59° and 86°F). 
Store canister with nozzle end down. Protect from 
freezing temperatures and direct sunlight. 

Avoid spraying in eyes. Contents under 
pressure. Do not puncture or incinerate. Do not 
store at temperatures above 120°F. Keep out of 
reach of children. As with most inhaled 
medications in aerosol canisters, the therapeutic 
effect of this medication may decrease when the 
canister is cold; for best results, the canister 
should be at room temperature before use. Shake 
well before using. 

Note: The indented statement below is required by 
the Federal governments Clean Air Act for all 
products containing or manufactured with 
chlorofluorocarbons (CFCs). 

WARNING: Contains 
trichlorofluoromethane and 
dichlorodifluoromethane, substances 
which harm public health and environment 
by destroying ozone in the upper 
atmosphere. 

A notice similar to the above WARNING has been 
placed in the patient information leaflet of this 
product pursuant to EPA regulations. 

GlaxoWellcome 

Glaxo Wellcome Inc. 

Research Triangle Park, NC 27709 

September 1996 RL-352 
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In Re : U.S. Patent No. 5,590,645 

Issued : January 7, 1997 

Inventors : Michael B. Davies, David J. Hearne, Paul K. Rand and Richard I. Walker 

Assignee : Glaxo Group Limited 

For : INHALATION DEVICE DECEIVED 

NOV 0 7 1997 

Commissioner of Patent and Trademarks PAi S 7 EXTE ^ON 

Box Patent Ext. A/C PATENTS 

Washington, DC 20231 


Declaration Under 37 C.F.R. § 1.740(b) 


To the Commissioner of Patents and Trademarks: 

I, Shah R. Makujina, residing in Durham, North Carolina, declare as follows: 

(1) That I am a patent attorney authorized to practice before the United States Patent and 
Trademark Office and that my registration number is 41,174. 

(2) That I make this declaration as a Patent Attorney for Glaxo Wellcome Inc., a corporation of 
the State of North Carolina having a place of business at Five Moore Drive, Research Triangle 
Park, North Carolina 27709 and have general authority to act on its behalf in patent matters. 

(3) That Glaxo Group Limited is the assignee of the entire right, title and interest in United States 
Patent 5,590,645 issued January 7, 1997 (hereinafter "Patent") and has authorized Glaxo 
Wellcome Inc. pursuant to the attached Power of Attorney to file the instant Application for 
Extension of Patent Term. See Exhibit 1. 

(4) That I have general authority in patent matters to act on behalf of Glaxo Group Limited 
pursuant to the attached Power of Attorney. 

(5) That I have reviewed and understand the contents of the Application for Extension of Patent 
Term submitted herewith on behalf of Glaxo Wellcome Inc. requesting a 246-day extension of 
the term of the Patent, to be limited only by the 14-year cap under 35 U.S.C. § 156(c)(3), is 
justified under 35 U.S.C. § 156 and applicable regulations. 


(6) That I believe that the Patent is subject to extension pursuant to 37 C.F.R. § 1.710. 

(7) That I believe that a 246-day extension of the term of the Patent, to be limited only by the 
14-year limitation under 35 U.S.C. § 156(c)(3), is justified under 35 U.S.C. § 156 and applicable 


(8) That I believe the Patent meets the conditions for the extension of the term of a patent as set 
forth in 37 C.F.R. § 1.720. 

I declare further that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these 
statements are made with the knowledge that willful false statements and the like are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that 
such willful false statements may jeopardize the validity of United States Patent 5,590,645 and any 
extensions thereof. 


Glaxo Wellcome Inc. 
Five Moore Drive 

Research Triangle Park, NC 27709 
Phone: (919) 483-1276 
Facsimile: (919) 483-7988 


regulations. 


Respectfully submitted, 




Reg. No. 417174 
Attorney for Applicant 


EXHIBIT 1 


Declaration and Power of Attorney 
37 C.F.R. 3.73(b) 


IN THE UNITED STATES PATENT AND TRADEMARK OFFICE 


In re : 

U.S. Patent No. 5,590,645 

Issued : 

January 7, 1997 

Inventors : 

Michael B. Davies, David J. Hearne, Paul K. Rand and Richard I. Walker 

Assignee : 

Glaxo Group Limited 

For : 

INHALATION DEVICE 


Commissioner of Patent and Trademarks 
Box Patent Ext. 
Washington, DC 20231 


Declaration and Power of Attorney 

37 C.F.R. § 3.73(b) 

To the Commissioner of Patents and Trademarks: 
I, Graham George Brereton, declare as follows: 

(1) That I am an Attorney of Glaxo Group Limited, a company incorporated in England and having 
its registered address at Glaxo Wellcome House, Berkeley Avenue, Greenford, United Kingdom, 
UB6 ONN, by virtue of a Power of Attorney granted by Glaxo Group Limited which empowers 
me to act on behalf of Glaxo Group Limited. 

(2) That pursuant to 37 C.F.R. § 3.73(b) and 35 U.S.C. § 156(d)(1) , Glaxo Group Limited is the record 
owner and assignee of the entire interest in and to U.S. Patent No. 5,590,645 recorded in the 
United States Patent and Trademark Office on March 15, 1991, Reel 5645, Frame 0202. 

(3) That I have reviewed the evidentiary documents for the aforesaid chain of title and hereby 
certify pursuant to 37 C.F.R. § 3.73(b) that, to the best of my knowledge and belief, title is in the 
assignee, Glaxo Group Limited by virtue of the above noted assignment 

(4) That Glaxo Group Limited does hereby make, constitute and appoint Glaxo Wellcome Inc. 
organized under the laws of North Carolina, having their principal place of business at Five 
Moore Drive, Research Triangle Park, North Carolina 27709, United States of America as its 
special, true and lawful agent and attorney for the limited purpose of preparing and filing with 
the U.S. Patent and Trademark office an Application for Extension of Patent Term pursuant to 
35 U.S.C. § 156 in respect of U.S. Patent No. 5,590,645 which Patent is owned by Glaxo Group 
Limited, and prosecuting said Application; and to do and perform each and every act in 


connection with the above stated purpose which Glaxo Wellcome Inc. deems necessary or 
desirable. 

(5) That Glaxo Group Limited herein issues general authority to the following attorney(s) and/or 
agent(s), each of Glaxo Wellcome Inc., to prosecute this Application and transact all business in 
the Patent and Trademark Office connected therewith. 

David J. Levy Reg. No. 27,655 James P. Riek Reg. No. 39,009 

Shah R. Makujina Reg. No. 41,174 Charles E. Dadswell Reg. No. 35,851 

Robert T. Hrubiec Reg. No. 36,392 Robert H. Brink Reg. No. 36,094 

Frank P. Grassier Reg. No. 31,164 LaVonda R. DeWitt Reg. No. 40,396 

Karen L Prus Reg. No. 39,337 

(6) That any inquiries and correspondence relating to this application for patent term extension are 
to be directed to: 

David J. Levy, Ph.D. 
Patent Counsel 
Glaxo Wellcome Inc. 
Five Moore Drive 

Research Triangle Park, NC 27709 
(919) 483-7656 

The undersigned further declares that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed to be true; and further that 
these statements are made with the knowledge that willful false statements and the like are 
punishable by fine or imprisonment or both, under Section 1001 of Title 18 of the United States Code 
and that such willful false statements may jeopardize the validity of United States Patent 5,590,645 
and any extensions thereof. 
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Section E Method of Manufacture and Packaging 


Figure E6. Diagrammatic representation of the inside of the Diskus device 
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Section E Method of Manufacture and Packaging 


Figure E8. Exploded diagram of the Diskus device (RSK614A) 



T:\201PI\NDA\US9514S\9S14SE.DOC 


053 



054 




056 



057 



o 

9 


058 



059 



Q. 

o 


060 



061 



062 



1 



064 



0 





United States Patent m 

Davies et al. 


US005590645A 
[U] Patent Number: 
[45] Date of Patent: 


5,590,645 
Jan. 7, 1997 


[54] INHALATION DEVICE 

[75] Inventors: Michael B. Davies, Ware; David J. 

Hearne, Luton; Paul K. Rand, 
Letchworth; Richard I. Walker, Ware, 
all of England 

[73] Assignee: Glaxo Group Limited, London, 
England 

[21] Appl. No.: 552,166 
[22] Filed: Nov. 2, 1995 

Related U.S. Application Data 

[63] Continuation of Ser. No. 175,174, Dec. 28, 1993, aban- 
doned, which is a continuation of Set. No. 663,145, Mar. 1, 
1991, abandoned. 

[30] Foreign Application Priority Data 

Mar. 2, 1990 [GB] United Kingdom 9004781 

[51] Int CI. 6 A61M 15/00 

[52] U.S. CI 128/203.15; 128/203.21 

[58] Field of Search 128/203.15,203.21; 

604/58 

[56] References Cited 

U.S. PATENT DOCUMENTS 

1,183,848 5/1916 Bowman 221/71 

1,339,503 5/1920 Elrod 221/71 

1,405,357 1/1922 Tiffany ; 221/71 

3,367,535 2/1968 Tanguay 221/71 

3,380,578 4/1968 Sparks 206/484 

3,410,450 11/1968 Fortenberry 221/7 

3,454,194 7/1969 Becker et al 221/71 

3,482,733 12/1969 Groves 221/25 

3,870,046 3/1975 Elliott 128/266 

3,964,638 6/1976 Dimauro 221/3 

4,243,144 1/1981 Margulies 2067532 

4,444,310 4/1984 Odell 206/363 

4,494,902 1/1985 Kuppens et al 414/223 

4,604,847 8/1986 Moulding et al 53/75 

4,657,158 4/1987 Faes et al 221/25 

4,733,797 3/1988 Haber 221/8 

4,735,341 4/1988 Hamilton et al 221/1 


4,740,136 4/1988 Asai et al 414/787 

4,832,229 5/1989 Hackmann et al 221/25 

4,841,964 6/1989 Hurka et al 128/203.15 

4,915,770 4/1990 Haeda el al 1567344 

4,955,945 9/1990 Weick 128/203.12 

4,958,053 9/1990 Boeckmann et al 206/330 

5,016,425 5/1991 Weick 53/453 

5,402,472 8/1991 Bunin 128/203.15 

5,469,843 11/1995 Hodson 604/58 

5,482,032 1/1996 Smith et al 604/58 

FOREIGN PATENT DOCUMENTS 

0009538 7/1979 European Pat. Off. . 

0049886- 4/1982 European Pat. Off. . 

0071303 2/1983 European Pat. Off. . 

0059638 8/1984 European Pat. Off. . 

0118179 9/1984 European Pat. Off. . 

0129985 1/1985 European Pat. Off. . 

0146154 671985 European Pat. Off. . 

0208116 1/1987 European Pat. Off. . 

0211595 2/1987 European Pat. Off. . 

0224335 671987 European Pat. Off. . 

404454 A 1 12/1990 European Pat. Off. . 

2238505 7/1974 France . 

2516387 11/1981 France . 

2538792 7/1984 France . 

1461280 2/1969 Germany . 

2837040 2/1980 Germany . 

29202 5/1976 Taiwan . 

126840 12/1987 Taiwan. 

115096 3/1989 Taiwan . 

(List continued on next page.) 

Primary Examiner — Aaron J. Lewis 

Attorney, Agent, or Firm— Darby & Darby, PC. 

[57] ABSTRACT 

An inhalation device is described for use with a medicament 
pack in which at least one container for medicament in 
powder form is defined between two sheets peelably secured 
to one another. The device comprises means for peeling the 
sheets apart at an opening station to open the container; and 
an outlet, communicating with the opened container, 
through which a user can inhale medicament in powder form 
from the opened container. 
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INHALATION DEVICE 

This is a continuation, of application Ser. No. 8/175,174, 
filed Dec. 28, 1993, now abandoned which is a continuation 
of 7/633,145, filed Mar. 1, 1991 now abandoned. 5 

FIELD AND BACKGROUND OF THE 
INVENTION 

This invention relates to an inhalation device by means of io 
which a user can inhale medicament in the form of a powder. 

Inhalation devices are known for use with blister packs in 
which the medicament is held in powder form in the blisters 
thereof. Such devices include a puncturing member which 
punctures each blister in turn, thus enabling the medicament 15 
to be inhaled therefrom. It is an object of the present 
invention to provide an inhalation device the design of 
which has the potential, if desired, to handle a medicament 
pack having a large number of discrete unit doses, without 
the device becoming unacceptably large. 20 

BRIEF SUMMARY OF THE INVENTION 

According to the present invention there is provided an 
inhalation device for use with a medicament pack in which 25 
at least one container for medicament in powder form is 
denned between two members peelably secured to one 
another, the device comprising means defining an opening 
station for the said at least one container; means for peeling 
the members apart at the opening station to open the 30 
container, and an outlet, communicating with the opened 
container, through which a user can inhale medicament in 
powder form from the opened container. 

Preferably the medicament pack is formed from two 
elongate sheets which define a plurality of medicament 35 
containers spaced along the length thereof, means being 
provided for indexing each container in turn to the opening 
station. 

The invention also provides a medicament pack for use in 
an inhalation device, the pack comprising an elongate strip 40 
formed from a base sheet having a plurality of recesses 
spaced along its length and a lid sheet hermetically but 
peelably sealed thereto to define a plurality of containers, 
each container having therein inhalable medicament in pow- 
der form. The strip is preferably sufficiently flexible to be 45 
wound into a roll. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a rear view of a first embodiment of the 50 
invention; 

FIG. 2 is an axonometric exploded view of the compo- 
nents of the embodiment of FIG. 1; 

FIGS. 3a, 3b and 3c are an axonometric view, a longitu- 
dinal section and an end view (partly broken away) showing 55 
a clutch used in the embodiment of FIGS. 1 and 2; 

FIGS. 4a and 4b are an axial section and cross-section 
respectively, on a larger scale than FIGS. 1 and 2, of a 
mouthpiece which may be used in the first embodiment (or 
in some other embodiment); 60 

FIG. 5 is a front view of a second embodiment, with a 
cover thereof removed to show the interior; 

FIG. 6 is a rear view of the second embodiment, but 
showing the interior thereof 65 

FIG. 7 is an axonometric front view of the second 
embodiment; 
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FIG. 8 is an axonometric rear view of the second embodi- 
ment; 

FIG. 9 is an axonometric exploded view of the second 
embodiment; 

FIG. 10 is a front view of a third embodiment, showing 
the interior structure thereof; 

FIG. 11 is an axial view, on a larger scale, showing the 
mouthpiece of the third embodiment; 

FIG. 12 is a view from below of the third embodiment; 

FIGS. 13 to 16 show a fourth embodiment of the inven- 
tion, FIG. 13 being an underplan view, FIG. l*a section on 
line A — A in FIG. 13, FIG. 15 a section on line B— B in FIG. 
13, and FIG. 16 an exploded view on a smaller scale; 

FIGS. 16a to 16d show the fourth embodiment in suc- 
cessive stages of operation, and FIG. 16e is a section taken 
on line A — A in FIG. 16a; 

FIGS. 17 to 20 show a fifth embodiment of the invention, 
FIG. 17 being an end view, FIG. 18 a section on line A — A 
in FIG. 17, FIG. 19 a section on line B— B in FIG. 17, and 
FIG. 20 an exploded view; 

FIGS. 21 to 24 show a sixth embodiment of the invention, 
FIG. 21 being an end view, FIG. 22 a section on line A — A 
in FIG. 21, FIG. 23 a section on line B— B in FIG. 21, and 
FIG. 24 an exploded view; 

FIGS. 25 to 29 show a modified clutch which may be used 
in those embodiments of the invention which require it, and 
are, respectively, a front view, a top view, a back view, a left 
side view and an axonometric view; 

FIG. 30 is an exploded perspective view showing a further 
embodiment of clutch which may be used; 

FIG. 31 is an exploded perspective view of yet another 
embodiment of clutch which may be used; 

FIG. 31a is transverse section through the clutch shown in 
FIG. 31; 

FIGS. 32 to 34 show successive positions of operation of 
another embodiment of the invention, in rear view; and 

FIG. 35 is a perspective view on a larger scale showing an 
embodiment of medicament pack according to the invention. 

DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring now to FIGS. 1, 2 and 3a to 3c, these show an 
inhalation device in which is mounted a flexible strip 1 
defining a plurality of pockets 2 each of which contains a 
dose of medicament which can be inhaled, in the form of a 
powder. The strip 1 comprises a base sheet 3 in which 
blisters are formed to define the pockets 2, and a lid sheet 4 
which is hermetically sealed to the base sheet 3 except in the 
region of the blisters, in such a manner that the lid sheet and 
the base sheet can be peeled apart. The sheets are sealed to 
one another over their whole width except for leading end 
portions thereof where they are preferably not sealed to one 
another at all. The lid and base sheets are each preferably 
formed of a plastics/aluminium laminate, and the lid and 
base sheets are preferably adhered to one another by heat 
sealing. By way of example, the lid material may be a 
laminate consisting of 50 gsm bleach kraftpaper/12 micron 
polyester (PETP) film/20 micron soft temper aluminium 
foil/9 gsm vinylic peelable heat seal lacquer (sealable to 
PVC), and the base material may be a laminate consisting of 
100 micron PVC/45 micron soft temper aluminium foil/25 
micron orientated polyamide. The lacquer of the lid material 
is sealed to the PVC layer of the base material to provide the 
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peelable seal between the lid and base sheets. 

The strip 1 is shown as having elongate pockets which run 
transversely with respect to the length of the strip. This is 
convenient in that it enables a large number of pockets to be 
provided in a given strip length. The strip may, for example, 
be provided with sixty or one hundred pockets, but it will be 
understood that the strip may have any suitable number of 
pockets. 

The inhalation device comprises a body 10 defining three 
storage chambers, namely a chamber 11 in which the strip 1 
is initially housed and from which it is dispensed, a chamber 
12 for receiving the used portion of the base sheet 3, and a 
chamber 13 within which the used portion of the lid sheet 
can be wound up on a wheel 14. The chambers 11 and 12 
contain respective curved leaf springs 28 and 29, the purpose 
of which is described below. The body defines a further 
chamber 15 which houses an index wheel 16. This has a 
plurality of grooves 17 extending parallel to the axis of the 
wheel 16. The grooves are spaced at a pitch which is equal 
to the distance between the centre lines of adjacent pockets 
2. The chambers 11, 12, 13 and 15 are closed by a lid 30. The 
chamber 15 communicates with the chambers 11, 12 and 13 
via passages 31, 33 and 32 respectively. 

The chamber 15 communicates via a slit 18 which, in turn, 
extends upwardly within a mouthpiece 20. The slot 18 also 
communicates with air inlets, as will be described below 
with reference to the specific mouthpiece shown in FIGS. 4a 
and 4b. The mouthpiece 20 is provided with additional air 
inlets 21 shown here in the form of a pair of circular 
apertures, though they may be of some other shape, as they 
are in Figures 4a and 4b. The primary purpose of the 
additional air inlets 21 is to provide additional air to the user 
and thus reduce the resistance to inhalation, though they may 
serve one or more additional purposes, as they do in FIG. 4a 
and 4b and as is described below with reference to those 
Figures. 

A means is provided by which the user can rotate the 
index wheel and the lid wheel in steps of a predetermined 
size. This means comprises a ratchet wheel 22 and a gear 
wheel 23, both connected to rotate in unison with the index 
wheel 16, a lever 24 arranged to rotate about the same axis 
as the ratchet wheel 22 and gear wheel 23, but independently 
thereof, and a gear wheel 25 which meshes with the gear 
wheel 23 and is arranged to rotate the lid wheel 14. The lever 
24 carries a pusher arm 26, the end of which is arranged to 
engage the teeth of the ratchet wheel 22. The teeth of the 
ratchet wheel are also engaged by a pawl 27 fixedly secured 
to the body 10. For reasons which will become apparent 
from the description below of the operation of this embodi- 
. ment, the gear wheel 25 is not connected directly to the lid 
wheel 14, but is connected via a slipping clutch 50 which is 
housed within the lid wheel 14. The effect of the provision 
of this clutch is that slipping occurs between the lid wheel 
and the gear wheel 25 when the force required to rotate the 
lid wheel exceeds a predetermined amount. 

The clutch 50 comprises a disc 51 provided with radially 
extending serrations 52, or other surface roughness, which is 
held in engagement with a similarly serrated or roughened 
surface 53 provided on an end face of the lid wheel 14 by a 
compression spring 54. The spring 54 bears at one end 
against an inwardly directed surface 55 of the lid wheel and 
at the other end against a nut 56 threaded on a bolt 57. 

The device described above can be made so as to be 
reusable after the doses of medicament contained in the 
pockets 2 have all been dispensed. In that case, provision can 
be made for the user to gain access to the interior of the 
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device, for example by removing the lid 30, so as to insert 
therein a fresh strip 1, for example in a cassette. Alterna- 
tively, however, the device may be made to be disposable 
once the strip 1 with which it is supplied has been used up. 

In either event, when the device is first used the bulk of 
the strip 1 is within the chamber 11, kept in a relatively tight 
reel by the leaf spring 28, with a short portion at the leading 
end thereof passing out of the chamber 11 through the 
passage 31 to the index wheel 16. The foremost part of the 
leading end of the strip is peeled apart so that the leading end 
of the lid sheet 4 can be secured to the lid wheel 14, and so 
that the leading end of the base sheet 3 can enter the passage 
33. The end of the lid sheet 4 is held in place on the lid wheel 
14 by means of a key 34 which is a force fit in a slot 35 in 
the wheel 14. 

A user desiring to use the device pushes the lever 24 in an 
anticlockwise direction, as viewed in FIG. 1, so that the 
pusher arm 26 urges the ratchet wheel 22 through an angle 
equal to the angular distance between two adjacent teeth. 
This causes the ratchet wheel 16 to rotate by an angular 
amount equal to the pitch of the groove 17 thereof and thus 
equal to the distance between two adjacent pockets 2 in the 
strip 1. This brings a pocket 2 opposite the slot 18 in the 
body 10. Since the ratchet wheel 22 and gear wheel 23 move 
in unison, and since the gear wheel 25 meshes with the gear 
wheel 23, movement of the lever 24 also causes the lid wheel 
14 to rotate. This peels a sufficient portion of the lid sheet 4 
away from the base sheet 3 to expose the contents of the 
pocket 2 which is being brought into alignment with the slot 
18. 

When the user inhales through the mouthpiece 20 the flow 
of air which this produces entrains powder from the opened 
pocket, so that the powder is inhaled by the user. One way 
in which this can occur is explained in more detail below 
with reference to the embodiment of mouthpiece shown in 
FIGS. 4a and 4b. Each time the above procedure is repeated 
a further length of lid sheet is wrapped around the lid wheel 
14 and a further length of base sheet enters chamber 12 
through passage 33. The leaf spring 29 therein ensures that 
the base sheet is coiled up and does not snag on the wall of 
the chamber 12. 

One effect of winding up the lid sheet on the lid wheel 14 
is that the external diameter of the wheel plus the sheet 
wound thereon gradually increases. Were it not for the use 
of a slipping clutch to connect the gear wheel 25 to the lid 
wheel 14 this would have the result that successive opera- 
tions of the lever 24 would try to cause a progressively 
longer length of lid sheet to be wound on to the lid wheel. 
The slipping clutch 50, however, avoids this effect, the 
clutch slipping each time by an amount sufficient to ensure 
that for every operation of the lever the amount of lid sheet 
wound on is precisely equal to the pitch of the pockets 2. 

FIGS. 4a and 4b show a portion of the index wheel 16 
with a pocket 2 therein, in conjunction with a mouthpiece 
which differs slightly from the mouthpiece 20 shown in 
FIGS. 1 to 3, and which is denoted by reference numeral 
120. The mouthpiece 120 has air inlets 140, to which 
reference in general terms has already been made in con- 
nection with FIGS. 1 to 3, and a central powder outlet 119, 
one end of which is open to the pocket 2 and the other end 
of which opens into the interior of the mouthpiece 120. 

When a user inhales through the mouthpiece 120 this 
causes air to flow in through the inlets 140 and thence 
through the pocket 2, into the powder outlet 119, and out 
through the mouthpiece 120. By thus directing the flow of 
air through the pocket 2, efficient entrainment of powder in 
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the airflow is achieved, with consequent efficient emptying 
of the pocket. The mouthpiece 120 is provided with addi- 
tional air inlets 121, shown here by way of example as being 
four in number, which open tangentially into the mouth- 
piece. When the user inhales air is drawn into the mouth- 5 
piece not only through the air inlets 140 but also through the 
air inlets 121, and the air entering through the inlets 121 
produces a swirling airflow which helps to distribute powder 
effectively within the airflow and reduce the extent to which 
powder is deposited on the inside of the mouthpiece. This 
also helps to break up any aggregates of powder which may 
be present in the blister. 

An alternative clutch arrangement is shown in FIGS. 25 
to 29. In this, the index wheel 16 and the lid wheel 14 have 
respective toothed gear wheels 63 and 64 secured to them for 
rotation therewith. The direction of rotation is indicated by 
arrows in FIG. 27. 

Gear wheel 63 has a toothed surface 65, with the teeth 
being provided continuously all the way round the surface 
65 and at a constant pitch. By contrast, the gear wheel 64 has ^ 
a toothed surface 66 from which some teeth are missing by 
virtue of the provision of radially extending slots 67. The 
circumferential width of each slot at the surface 66 is equal 
to one tooth pitch. The drawings show three such slots, but 
it should be understood that there could instead be one slot, ^ 
two slots, or more than three slots. To one side of each of the 
sIotT67rih~fatt"upTra lhe~" 
direction of rotation of the gear wheel 64, a toothed section 
68 is defined between the slot 67, and a narrow slit 69. The 
radially inner end of each slit 69 communicates with an 3Q 
aperture 70, so that each toothed portion 68 is connected to 
the remainder of the gear wheel 64 only by an arm 71. The 
gear wheel 64, or at least those portions thereof which 
provide the arms 71, is made of a material which permits the 
toothed portions 68 to flex resiliently back and forth in a 35 
circumferential direction. The rest position of the portions 
68 is as shown in the drawings, but when a force is applied 
to a portion 68 in the direction of rotation of the gear wheel 
64, the portion 68 can move so as to close the gap 67 at the 
radially outer end. This has the effect that a tooth is then ^ 
"missing" not at the end of the slot 67 but at the end of the 
slit 69. 

When the circumferential force applied by the gear wheel 
63 to the gear wheel 64 is below a predetermined level the 
toothed portions 68 remain in their rest positions and the 45 
gear wheel 64 behaves just as if it had a continuous toothed 
surface like that of gear wheel 63. However, if the load 
exceeds a predetermined value, each time a toothed section 

68 meshes with the gear wheel 63 it is moved circumfer- 
entially to close up the slot 67 at its outer end and open the 50 
slit 69. This movement of the toothed section 68 by a 
distance equal to the tooth pitch has the effect of producing 
slippage of the gear wheel 64 with respect to the gear wheel 

69 equal to one tooth pitch. In this way, the illustrated 
arrangement is able to permit a total slippage of the gear 55 
wheels with respect to one another by a maximum of a 
distance equal to three times the tooth pitch per revolution, 
and hence a corresponding slippage of the lid wheel and 
index wheel with respect to one another. As will be appre- 
ciated, providing more or fewer toothed sections than the 
three illustrated will permit more or less than this maximum 
slippage. 

A second embodiment of the inhalation device according 
to the invention is shown in FIGS. 5 to 9. This is intended 
for use with a strip 201, similar to the strip 1 used in the first 65 
embodiment except as regards the spacing of the pockets 
(for which see below). In many respects the second embodi- 
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ment resembles the first embodiment, and components in the 
second embodiment which correspond in general terms to 
particular components in the first embodiment are denoted 
by the same reference numerals, but with the addition of 
200. The main difference between the first embodiment and 
the second embodiment is that in the latter there is no index 
wheel corresponding to the index wheel 16 of the first 
embodiment. Instead, indexing of the strip 1, to ensure that 
each operation of the lever advances the strip by an amount 
equal to the pitch of the pockets, is achieved by a resiliently 
flexible arm 250 terminating in a tooth 252 which engages 
between adjacent pockets. Each time the lever 224 is oper- 
ated the arm 250 is resiliently depressed as a pocket slides 
past the tooth 252 thereof, and the tooth then springs back 
into engagement with the strip to the rear of the pocket 
which has just passed it. 

It will be appreciated that, as in the case of the first 
embodiment, the diameter of the lid wheel 214 with the lid 
sheet thereon gradually increases during operation. Since a 
slipping clutch cannot be used in this embodiment the effect 
just described is compensated by having the spacing of the 
pockets 2 gradually increasing towards the rear end of the 
strip. 

One other difference which will be noted between the first 
and second embodiments, is that in the latter the chambers 
-21!-HPd-2i2-fo , rm ^single ..composite chamher.^unlike the 
separate chambers 11 and 12 in the first embodiment. 
However, this need not be so, and the first embodiment 
could use a single composite chamber and the second 
embodiment could use separate chambers. 

FIGS. 10 to 12 show a third embodiment. In many 
respects this resembles the second embodiment, and com- 
ponents in the third embodiment which correspond in gen- 
eral terms to components in the second embodiment are 
denoted by the same reference numerals but with the addi- 
tion of a further 100. 

One difference which will be observed between the sec- 
ond and third embodiments is that in place of the lid wheel 
114 a pair of wheels 314a and 314b are employed, with the 
lid sheet being gripped in the nip between the wheels 314a 
and 3146, which act as a mangle. These wheels are knurled 
or otherwise roughened to improve the grip between the 
wheels and the lid sheet. The used lid sheet is not wound up 
but is fed into a chamber 313, so that no problem arises, as 
it does in the first two embodiments, with the lid wheel 
attempting to wind up progressively longer lengths of lid as 
operation of the device continues. 

FIG. . 11 shows the mouthpiece to be of a somewhat 
different design to that shown in FIGS. 4a and 4b. The 
mouthpiece is shown as having a single air inlet 340 in place 
of the pair of air inlets 140, and the powder outlet 119 of 
FIGS. 4a and 4b is replaced by a mouthpiece portion 319 of 
reduced width. It should be understood, however, that the 
device shown in FIGS. 10 to 12 could be modified so as to 
incorporate a mouthpiece more closely resembling FIGS. 4a 
and 4b. 

FIG. 10 shows the device as being provided with a hinged 
cover 360, and such cover could be provided for either of the 
first two embodiments. FIG. 12 shows the device as having 
a window 370 through which indicia on the strip can be 
viewed. By printing the strip with numbers or other indicia 
which correlate with the number of pockets from which 
powder has been dispensed, or alternatively is to be dis- 
pensed, the user is provided with an indication of how many 
doses have been used or, alternatively, how many doses 
remain. Another possibility is to use a dose counting device 
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driven by one of the rotating components of the inhalation 
device. It should be noted that similar indicia and means for 
viewing those indicia could be provided in all the embodi- 
ments. 

FIGS. 13 to 16 show a further embodiment of the inven- 5 
tion. This is similar in the principle of its operation to the 
first embodiment, and components in the fourth embodiment 
which correspond in general terms to components in the first 
embodiment are denoted by the same reference numerals but 
with the addition of 400. 10 

As in the first embodiment, the device receives a flexible 
strip, here denoted as 401, comprising a base sheet 403 in 
which pockets 402 are defined and a lid sheet 404. The strip 
401, is shown most clearly in FIG. 35. The lid sheet 404 has 
a loop 404a formed at the leading end thereof for engage- 15 
ment over a post 471a extending upwardly from a toothed 
wheel 471 (described below). The base sheet has a lead 
portion 403a of reduced width for engagement in a slot 470a 
formed in the base winding wheel 470 (described below). 
The leading end portions of the base sheet and lid sheet are 20 
not sealed together, as can be seen in FIG. 35. 

The body 410 comprises a base 410a and a top 4106 both 
of generally circular shape. When the device is assembled 
the base and top are snap- fitted together. The body defines a 
single internal chamber within which the strip 401 is housed 25 
and within which are also housed a wheel 414 for winding 
up the used portion of the lid sheet 404, a base winding 
wheel 470 and an index wheel 416. The index wheel 416 is 
hollow and an index ratchet wheel 422 is housed within it. 
All the wheels just mentioned are mounted in the chamber 30 
defined by the body, for rotational movement with respect 
thereto. A pawl 41Qb is attached to the body 410 and engages 
the teeth of the base winding wheel 470 to prevent the wheel 
moving anticlockwise, thus ensuring that the strip 401 can 
only proceed forwards through the device. 35 

The lid winding wheel 414 is formed in two parts, namely 
a toothed wheel 471 having teeth 472 and a shaft 473, and 
a collapsible wheel 474 having a hollow central shaft 475 
and a plurality of resilient arms 476, for example, as shown, 
eight such arms, extending from the central shaft 475 each 40 
at an angle to a radius. The toothed wheel 471 has a lug 477 
which engages in a corresponding notch in the shaft 475 so 
that the wheels 471 and 474 rotate in unison. 

The hollow index wheel 416 has external teeth 478 which 
mesh with the teeth of the base winding wheel 470 and the 45 
teeth of the wheel 471. Ratchet teeth 479 are formed on the 
internal walls of the index wheel 416, and the index ratchet 
wheel 422 has two pawls 480 which engage the ratchet teeth 
479. 

50 

The device further comprises a lever 424 which comprises 
an arcuate wall 481 with a finger tab 482, and an arm 483 
which extends inwardly from the wall 481 and carries an 
arcuate array of teeth 484 at its distal end. The lever is 
pivotally mounted to the centre of the base 410a for move- 55 
ment about an axis which is at the centre of the pitch circle 
of the teeth 484, the teeth 484 mesh with the teeth 485 on the 
index ratchet wheel 422. 

A manifold 486 provides communication between the 
chamber within the body 410 and a mouthpiece 420. The 50 
manifold has a powder outlet 419 and also has a passageway 
487 to allow used lid strip 404 to pass to the collapsible 
wheel 474. Optionally, a roller 488 may be provided to guide 
the strip 404 into the passageway 487. 

A dose monitor ring 489 having teeth 490 is arranged to 65 
be rotatable within the body base 410a. On its lower surface 
this bears indicia (not visible in the drawings) which can be 
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viewed by the user through a window 494 in the body 410. 
It will be noted from FIGS. 16a to 16a* that the window can 
be seen both when the cover 491 (see below) is closed and 
when it is open. The indicia indicate either exactly or 
approximately the number of doses left (or the number of 
doses used, if preferred). The ring 489 is rotated by virtue of 
the fact that its teeth 490 are engaged by the teeth 478 of the 
index wheel. 

The device is provided under a cover 491 which is 
pivotally mounted on the body 410 by means of a lug 492 
on the body top 4106 and a corresponding lug 493 on the 
body base 410a. The cover is pivotal between an open 
position (shown in FIG. 14) in which the mouthpiece is 
exposed and a closed position in which it is not, as is 
described more fully below. 

In operation, the user moves the cover 491 to its open 
position and then presses on the finger tab 482 of the lever 
424 to cause it to move as the lever pivots. This makes the 
index ratchet wheel 422 rotate which, via the pawls 480, 
causes the index wheel 416 also to rotate. Rotation of the 
index wheel 416 produces rotation of both the base winding 
wheel 470 and the lid winding wheel 414, thus peeling the 
base sheet and lid sheet apart over a distance sufficient to 
expose a previously unopened pocket 402 opposite the end 
of the powder outlet 419 in the manifold 486. The patient 
can then inhale through the mouthpiece, as in the preceding 
embodiments. 

Successive stages in the operation of the device are shown 
in FIGS. 16a to 16d. The device is in its closed position in 
FIG. 16a. The finger tab 482 of the lever 424 is at this stage 
in a recess 4826 formed in the body 410 (seen more clearly 
in FIGS. 16b and 16c). The cover 419 is held stationary as 
the body 410 is rotated anticlockwise, a recess 410c being 
provided in the periphery of the body to enable the user to 
insert a finger for this purpose. The device is thus moved to 
the partly open position shown in FIG. 16b. During this 
process the lever 424 remains stationary with respect to the 
cover 491. This is achieved by the lever being provided 
internally with a resilient arm 424a the tip 47Ab of which 
engages in a recess 491a in the cover 491. The arm 424a is 
attached to the lever 424 via a cylindrical member 424c. As 
viewed in FIG. 16a, the arm 424a extends anticlockwise 
from the member 424c over an arc of about 90°. The 
cylindrical member 424c is guided in an arcuate slot 410a* 
formed in the body 410. The slot 41Qd extends through an 
arc of about 180°, and in FIG. 16a the member 424c is 
shown as being approximately half way along its length. In 
FIG. 16b it is shown as being at one end. 

The user continues to rotate the body 410 from the 
position shown in FIG. 16b to the position shown in FIG. 
16c. During this further rotation tip 4246 of the arm 424a 
jumps out of the recess 491a. This occurs because, with the 
member 424c at one end of the slot 410a", movement of the 
body 410 carries the member 424c with it in an anticlock- 
wise direction and hence compels the arm 424a likewise to 
move anticlockwise. The user then moves the lever 424 by 
pushing on the finger tab 482 to cause it to rotate anticlock- 
wise through the position shown in FIG. 16c to the position 
shown in FIG. 16d where the finger tab 482 re-enters the 
recess 4826. The steps thus far described both expose the 
mouthpiece 420 and open a fresh blister. The device is 
therefore now ready for the user to inhale. 

After use, the body 410 is rotated clockwise, the lever 424 
moving in unison with the body, to bring the device back to 
the position of FIG. 16a 

It will be noted that the collapsible wheel 474 in effect 
assumes the function of the clutch in the first embodiment 
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As more lid sheet is wound onto the wheel 474 the arms 476 
gradually flex inwardly, and the effect is to keep the external 
diameter of the reel of wound up lid sheet substantially 
constant, while the internal diameter thereof gradually 
decreases. 

Instead of the wheel 414 with its collapsible wheel 474 it 
is possible to use the alternative structure shown in FIG. 30 
or that shown in FIGS. 31 and 31a. The principle of 
operation of the structure shown in FIG. 30 is very similar 
to that of the clutch arrangement shown in FIGS. 25 to 29. 
The structure of FIG. 30 comprises two components 800 and 
801. The component 800 comprises a generally cylindrical 
hollow housing 802 open at its lower end and three arcuate 
arrays of teeth 803. The cylinder 802 has a slot 804 extend- 
ing through the upper surface thereof, and a post 805 for 
receiving the leading end of the lid sheet The component 
801 comprises a disc 806 provided with three arcuate arrays 
of teeth 807, and an upright member 808 extending 
upwardly from the disc 806. The member 808 is formed of 
a material, example a plastics material, which is resilient in 
torsion. 

The two components 800 and 801 are snap-fitted together 
so that the upper end of the member 808 is received in the 
slot 804 and cannot rotate with respect thereto. The arrays of 
teeth 803 and 807 are coplanar and alternate with one 
another. The teeth 803 and 807 mesh with the teeth 478 of 
- -thc-inds-x-whcdv-BHGh -Hrniy- 807-1$ -scp 2fB.ted-f rom- one - of-th?- 
adjacent arrays 803 (but not from the other) by a gap equal 
to one tooth. Thus, there are three gaps, each of one tooth 
width, around the assembled arrays. Because the member 
808 can flex in torsion, the disc 806 is free to move back and 
forth between a position in which the gaps are each on one 
side of a respective array 807 and a position in which the 
gaps are each on the other side of a respective array 807. 
This has the effect of producing slippage of the structure 
shown in FIG. 30 with respect to the index wheel. 

The structure shown in FIG. 31 is a slipping clutch. It 
comprises two components 810 and 811, snap-fitted 
together. The component 810 comprises a generally cylin- 
drical housing 812 open at its lower end and having a post 
813 for receiving the leading end of the lid sheet. The 
interior of the housing 812 is provided with longitudinally 
extending serrations 814, as can be seen in FIG. 31a. The 
component 811 comprises a cylinder 815 which extends 
upwardly from a disc 816 provided with teeth 817. The teeth 
817 mesh with the teeth 478 of the index wheel. The cylinder 
815 is provided on its outer surface with a pair of pips 818 
which are in interfering engagement with the serrations 814. 
When the rotational force applied by the component 811 to 
the component 810 is below a predetermined level the 
components rotate together. However, the cylinder is made 
of a material, for example a plastics material, which can 
deform radially, and when the rotational force exceeds the 
predetermined level such deformation takes place, permit- 
ting the pips 818 to move over the serrations 814. 

Although in the embodiment of FIGS. 13 to 16, with or 
without the modifications of FIGS. 30 and 31, the base sheet 
is wound up as well as the lid sheet, it is not necessary for 
there also to be a slipping clutch or the like between the 
index wheel and the base winding wheel. The diameter of 
the base winding wheel is so chosen that initially the base 
sheet is wound up only very loosely, and the tightness with 
which the sheet is wound increases during operation but 
without ever reaching an unacceptable level. In theory, the 
base sheet could be wound up precisely via a slipping clutch 
or the like, with the lid sheet being only loosely wound, but 
in practice it is much easier to wind up the lid precisely 
because it is flat and because it is thinner than the base sheet. 
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FIGS. 17 to 20 show in diagrammatic form the main 
operative parts of a device which has some similarities to 
those shown in FIGS. 10 to 12, i.e. it is a mangle device. 
However, it is to be understood that FIGS. 17 to 20 do not 
show a complete device, the chamber for the unused strip 
and the used base material being omitted. Components in 
this embodiment which correspond in general terms to 
particular components in the embodiment of FIGS. 10 to 12 
are denoted by the same reference numerals, but with the 
addition of a further 200. 

The device of FIGS. 17 to 20 comprises a pair of wheels 
514a and 514b which have meshing teeth formed thereon 
and which act as a mangle engaging the used lid material. 
This material is fed into a chamber 513. The wheel 514b is 
an idler wheel and is urged into engagement with the wheel 
514a by a compression spring 595 which acts on a carrier 
596 which carries the wheel Sl4b. The wheel 514a has a ring 
of gear teeth 598 which mesh with teeth 597 formed on an 
index wheel 516 which performs the same indexing function 
as the index wheel 16 in the first embodiment and is 
rotatable in a chamber 515. The chambers are formed in a 
body 510 and lids 530a and 530b are secured to opposite 
sides of the chamber. Inhalation is through a mouthpiece 
520. The device is operated by a lever 524 which turns the 
index wheel 516 via a pusher arm 526. 

Th? , embodiment shown in-FIOS to s , annth er_tyne 

of mangle device, but one in which both the lid and base 
sheets pass through the wheels of the mangle. 

The embodiment of FIGS. 21 to 24 comprises a body 610 
defining a substantially circular chamber 611 and having lids 
612a and 612fc secured thereto. Within the chamber 611 an 
index wheel 613 and a base and lid winding wheel 614 are 
rotatably mounted, the wheels 613 and 614 having gear teeth 
which mesh with one another. The index wheel 613 has 
grooves 615, and a lid gripper wheel 618, rotatably carried 
in a carrier 619 is also mounted adjacent the grooves 615, 
downstream of the manifold 616. A roller 628 is mounted 
behind the manifold 616 to guide the lid sheet. 

Flexible strip 601 is provided in the chamber 611, the 
main part of the strip being initially coiled up around the 
internal wall of the chamber. The leading end of the strip 
passes between guide members 622 and 623 over part of the 
circumference of the index wheel 613, with the powder 
containing pockets thereof engaged in the grooves 615. At 
the point where the strip meets the manifold 616 it is peeled 
apart, and the lid sheet passes behind the manifold and over 
the roller 628 while the base sheet passes between the index 
wheel and the manifold. After the manifold both sheets pass 
between the index wheel and the lid gripper wheel 618, and 
are gripped thereby. The front end of the strip is fixed in the 
base and lid winding wheel 614. 

In use, the strip 601 is advanced by rotating the index 
wheel, by means of a lever 624, via a pusher arm 626, which 
causes corresponding rotation of the base and lid winding 
wheel. This winds up the base and lid, initially loosely, 
though increasing in tightness as the operation proceeds, but 
without, however, the tightness ever reaching an unaccept- 
able level. The lid and base sheets are peeled apart where the 
strip meets the manifold 616, presenting a fresh pocket of 
powder to the powder outlet 617. Inhalation is via a mouth- 
piece 620. 

FIGS. 32 to 34 show an embodiment of the invention 
incorporating, as a further feature, indicia which instruct the 
user as to the successive steps which the user is to take to 
operate the device. Apart from the indicia, the device is 
largely the same as the embodiment shown in FIGS. 1 to 3, 
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and the same reference numerals are used for the corre- 
sponding components. However, there are some additional 
components, as will be apparent from the following descrip- 
tion. 

The device shown in FIGS. 32 to 34 has a cover 700 5 
which is pivotally connected to the remainder of the device 
for pivotal movement about an axis 701. The gear wheels 23 
and 25 and the associated components are covered by a rear 
wall 702. This extends over the whole of the rear of the 
device, but in the drawings all except a small portion thereof io 
is shown broken away for ease of understanding. The lever 
24 is provided with an arcuate extension 703, on an edge 
whereof is formed a cam 704. The extension 703 carries 
indicia in the form of instructions to the user, in this case the 
legends "OPEN COVER", "PRESS BUTTON", 
"INHALE". When the lever 24, and hence the extension 
703, are in particular positions a respective one of these 
legends is visible through a window 705 in the rear wall 702. 
The distal end of the extension 703 constitutes a button 706. 
The end of the lever 24 remote from the extension 703 
carries a tongue 707 pivotal therewith. 

FIG. 32 shows the device in its rest position. The legend 
"OPEN COVER" is visible through the window 705. If a 
patient now opens the cover 700 this brings the device into 
the position shown in FIG. 33. It will be seen that the top rear 25 
edge of the cover has struck the cam 704 and moved the 
extension 703 through an angle such as to make the legend 
"PRESS BUTTON" visible through the window 705. If the 
user now presses the button 706 this causes the lever 24 to 
rotate, thus opening a powder-containing container, as 30 
described in connection with FIGS. 1 to 3. This brings the 
device into the position shown in FIG. 34, in which the 
legend 'INHALE" is visible through the window 705. It will 
also be seen that in the position of FIG. 34 the tongue 707 
protrudes upwardly. Accordingly, when the user, having 
inhaled, closes the cover, the tongue 707 is struck by a lug 
708 on the underside of the cover, which pushes the lever 24, 
with its extension 703, back into the position shown in FIG. 
32, once again causing the legend "OPEN COVER" to be 
displayed. 

The device just described not only gives the step-by-step 
instructions to the user, thus reducing the risk of a patient 
being confused, but also makes it difficult for the patient to 
use the device other than in the intended manner, by virtue 
of the fact that the button 706, once depressed, is not again 45 
accessible until the user closes the cover and reopens it. 

In the embodiments described above, reference is made to 
a mouthpiece. However, if the device was to be used for 
purposes other than oral inhalation some other outlet would 
be employed, e.g. a nosepiece. 

We claim: 

1. An inhalation device for use with a medicament pack 
having a plurality of containers for containing medicament 
in powder form wherein the containers are spaced along the 
length of and defined between two peelable sheets secured 
to each other, said inhalation device comprising: 

an opening station for receiving a container of a medica- 
ment pack being used with said inhalation device; 
means positioned to engage peelable sheets of a container go 
which has been received in said opening station for 
peeling apart the peelable sheets, to open such a con- 
tainer; 

an outlet, positioned to be in communication with an 
opened container, through which a user can inhale 
medicament in powder form from such an opened 
container; and 
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indexing means for indexing in communication with said 
outlet containers of a medicament pack in use with said 
inhalation device. 

2. A device according to claim 1, adapted for use where 
one of such peelable sheets is a base sheet having a plurality 
of pockets therein, and an other of such peelable sheets is a 
lid sheet, each pocket and an adjacent part of such a lid sheet 
defining a respective one of such containers, said means 
positioned to engage comprising driving means for pulling 
such a lid sheet and a base sheet apart at the opening station. 

3. A device according to claim 2, comprising indexing 
means engageable between adjacent pockets to cause each 
pocket in turn to be positioned in communication with the 
outlet. 

4. A device according to claim 2, comprising at least one 
chamber for receiving medicament pack before opening, and 
for receiving the base sheet and lid sheet after peeling apart. 

5. A device according to claim 4, further comprising 
resilient coil-formers for holding in coiled form at least one 
of: (i) a medicament pack being used with said inhalation 
device and; (ii) a base sheet of a container which has been 
received in said opening station. 

6. A device according to claim 2, wherein the said driving 
means comprises lid driving means for pulling such a lid 
sheet. 

7. A device according to claim 6, wherein the lid driving 
means comprises a pair of driving wheels which drivingly 
engage such a lid sheet between them. 

8. A device according to claim 7, wherein the said driving 
wheels are toothed wheels having interengaging teeth. 

9. A device according to claim 6, comprising a rotatable 
index wheel having recesses therein, the wheel being 
engageable with such a medicament pack so that the 
recesses each receive a respective pocket. 

10. A device according to claim 9, wherein the index 
wheel and the lid driving means are interconnected so that 
the rotation of one correlates with the rotation of the other. 

11. A device according to claim 1, further comprising 
means for operating in a plurality of steps, which comprises 
indicator means adapted to display to a user an instruction as 
to the next step once the preceding step has been taken. 

12. A device according to claim 11, wherein the indicator 
means comprises an indicator member which carries a 
plurality of legends each constituting an instruction to the 
user, the indicator member being movable by a given step 
being carried out to display the legend relating to the next 
step. 

13. An inhalation device for opening a medicament pack 
having a plurality of containers for containing medicament 
in powder form wherein the containers are defined between 
an elongate base sheet and an elongate lid sheet peelably 
secured to each other with the base sheet having a plurality 
of pockets therein, said inhalation device comprising: 

an opening station for receiving a container of a medica- 
ment pack being used with said inhalation device; 

peeling means positioned to engage a base sheet and a lid 
sheet of a container which has been received in said 
opening station for peeling apart such a base sheet and 
lid sheet, to open such a container, said peeling means 
including lid driving means for pulling apart a lid sheet 
and a base sheet of a container that has been received 
at said opening station; 

an outlet, positioned to be in communication with an 
opened container, through which a user can inhale 
medicament in powder form from such an opened 
container; and 

indexing means for indexing in communication with said 
outlet containers of a medicament pack in use with said 
inhalation device, said indexing means including 
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a rotatable index wheel having recesses therein, said 
index wheel being engageable with a medicament pack 
in use with said inhalation device such that said 
recesses each receive a respective pocket of a base 
sheet of a medicament pack in use with said inhalation 5 
device, said index wheel and lid driving means being 
interconnected by a slipping clutch so that the rotation 
of one correlates with the rotation of the other. 

14. A device according to claim 13, wherein the slipping 
clutch comprises a first gear member which is movable with 10 
the index wheel and has a toothed surface, and a second 
toothed gear member which is movable with the lid driving 
means and has a toothed surface in meshing engagement 
with the toothed surface of the said first gear member, at 
least one of the toothed surfaces having a toothed portion 15 
which is movable back and forth with respect to the remain- 
der of the toothed surface of which it is part. 

15. A device according to claim 13, wherein the slipping 
clutch comprises first clutch means movable with the index 
wheel and second clutch means movable with the lid driving 20 
means, one of the clutch means comprising an annular array 

of serrations and the other of the clutch means comprising 
means which grippingly engage the serrations when less 
than a predetermined force is applied between the two clutch 
means and which slip with respect to the serrations when a 25 
force equal to or greater than the predetermined force is 
applied. 

16. An inhalation device for opening a medicament pack 
having a plurality of containers for containing medicament 

in powder form wherein the containers are defined between 30 
an elongate base sheet and an elongate lid sheet peelably 
secured to each other with the base sheet having a plurality 
of pockets therein, said inhalation device comprising: 
an opening station for receiving a container of a medica- 
ment pack being used with said inhalation device; 35 
peeling means positioned to engage a base sheet and a lid 
sheet of a container which has been received in said 
opening station for peeling apart such a base sheet and 
lid sheet, to open such a container, said peeling means 
including lid driving means for pulling apart a lid sheet 40 
and a base sheet of a container that has been received 
at said opening station; 
an outlet, positioned to be in communication with an 
opened container, through which a user can inhale 45 
medicament in powder form from such an opened 
container; 

indexing means for indexing in communication with said 
outlet containers of a medicament pack in use with said 
inhalation device, said indexing means including 
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a rotatable index wheel having recesses therein, said 
index wheel being engageable with a medicament pack 
in use with said inhalation device such that said 
recesses each receive a respective pocket of a base 
sheet of a medicament pack in use with said inhalation 
device, said index wheel and lid driving means being 
interconnected by a slipping clutch so that the rotation 
of one correlates with the rotation of the other; and 

said lid driving means comprising a wheel on which a lid 
sheet of a medicament pack in use with said inhalation 
device is wound up, said wheel having a winding 
surface which decreases in diameter when tension in 
said lid sheet increases. 

17. A device according to claim 16, wherein the said 
wheel comprises a plurality of resiliently flexible arms each 
extending therefrom at an angle with respect to a radius. 

18. An inhalation device for opening a medicament pack 
having a plurality of containers for containing medicament 
in powder form wherein the containers are defined between 
an elongate base sheet and an elongate lid sheet peelably 
secured to each other with the base sheet having a plurality 
of pockets therein, said inhalation device comprising: 

an opening station 

for receiving a container of a medicament pack being used 
with said inhalation device; 

peeling means positioned to engage a base sheet and a lid 
sheet of a cuiiutinei which has been received in said 
opening station for peeling apart such a base sheet and 
lid sheet to open such a container, said peeling means 
including driving means for pulling apart a lid sheet 
and a base sheet of a container that has been received 
at said opening station; 

an outlet positioned to be in communication with an 
opened container through which a user can inhale 
medicament in powder form from such an opened 
container, 

indexing means for indexing in communication with said 
outlet containers of a medicament pack in use with said 
inhalation device, said indexing means including, 

means for guiding such a lid sheet and base sheet along 
separate paths at said opening station, said paths reunit- 
ing downstream of said opening station, said driving 
means being located after the point where said paths 
reunite and being operable to drive both a lid sheet and 
a base sheet. 

19. A device according to claim 18, wherein the said 
driving means comprises a pair of toothed wheels having 
interengaging teeth. 

* * * * * 
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Patent Term Extension Calculations 
EVD Effective Date: 9/7/90 


9/7/90 

- 12/31/90 = 

116 

1/01/91 

- 12/31/92 = 

365 

1/01/92 

- 12/31/92 = 

366 

1/01/93 

- 12/31/93 = 

365 

1/01/94 

- 12/31/94 = 

365 

1/01/95 

- 12/31/95 = 

365 

1/01/96 

- 6/17/96 = 

169 


2110 x 0.5 = 1055 days 


NDA Submission Date: 6/18/96 

6/18/96 - 12/31/96= 197 
1/01/97 - 9/19/97 = 262 
459 x 1 =459 days 


Patent Issue Date: 1/7/97 

1/7/97 - 9/19/97= 246 days 


Patent Term Extension + 20 vr GATT Expiration 
. Expiration 20 years 

from Date of First U.S. Filing: 3/1/11 

3/2/11 -11/2/11-246 
246 days 

20 yr GATT Expiration 

+ 246 day Patent Term Extension: 11/2/11 

14 vr Cap from NDA Approval Date 
NDA Approval Date: 9/19/97 

9/19/97 + 14 yrs = 9/19/11 

14 year Patent Term Cap Date: 9/19/11 


NDA Approval Date: 9/19/97 
246 days of NDA Period after Patent Issued 
Total Patent Term Extension: 246 davs 
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